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PREFACE 
Part II of this Marine Benthic Flora of southern Australia covers the PHAEOPHYT A 

(brown algae) and the genus Vaucheria of the CHRYSOPHYTA. Species of Vaucheria are the 
only macroalgae of this order, which includes the diatoms and numerous taxa of microscopic 
flagellate algae. Occasionally branched gelatinous filaments of colonial diatoms (such as 
Berke/eya) occur in the lower eulittoral or just sublittoral region, and may resemble ectocarpoid 
algae. They are not included in this account. 

Part II is arranged similarly to Part I (Chlorophyta and seagrasses), to which reference 
should be made for previous comments in the preface and in the introductory chapters on 
the collection and preservation of marine plants, the history of phycology in southern Australia, 
and general aspects of their ecology and biogeography. 
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II 

1. INTRODUCTION 
General comments on the marine flora of southern Australia, including the broad clas

sification, and historical, ecological and biogeographical aspects, were given in the introductory 
chapters to Part I of this series. 

LAYOUT OF THE TAXONOMIC SECTION 

The taxonomic organisation in Part II is similar to that of Part 1. For those unfamiliar 
with Part I, relevant information is repeated below. 

Descriptions are given at each taxonomic level, followed by brief comments on their 
distinctiveness, number of taxa within genera and above, and distribution. For each genus, 
the type species is named. 

The most useful references only are given to the species of Phaeophyta; Womersley (1967) 
should be consulted for a more complete list of references. 

Each generic and specific description aims at being sufficiently comprehensive, along with 
the illustrations, for the taxa to be identified with some certainty. Key words are given in 
italics to aid in scanning the descriptions. Names of families follow Silva (1980) and names 
and authors of genera follow the Index Nominum Genericorum. 

For each species, the type locality is cited, together with type data and herbarium (see 
abbreviations below) where the type is deposited. Following the summary of the known 
distribution (using essentially the western and eastern limits, with brief ecological notes), a 
list is given of "Selected specimens" or known specimens if there are only a few. These 
selected specimens are cited from west to east along the coast (see maps 1-4), with collection 
data and herbarium number where available. In some cases, the herbarium sheet data is 
abbreviated. 

Many species of southern Australian Phaeophyta have been included in the exsiccatae 
sets "Marine Algae of southern Australia" distributed by the author. These numbers are 
quoted in the "Selected specimens" for each species, and the sets have been sent to the 
following herbaria. ADU, AK, BA, BM, BO, BOl, CANA, CHR, CONC, HO, l, lD, LE, 
MEL, NSW, PC, PCM. PERTH, SPF. TCD, TNS, UBC, UC, US, and also to the Institute of 
Oceanology. Academia Sinica. Quingdao, China. 

STANDARD HERBARIUM ABBREVIATIONS (Holmgren et al. 1981) 

AD State Herbarium, Botanic Gardens, North Terrace, Adelaide, South Australia 
5000. 

ADlJ Department of Botany, University of Adelaide, Adelaide. South Australia 5001. 

AK Auckland Institute and Museum, Auckland, New Zealand. 

AKU Department of Botany, University of Auckland, Auckland, New Zealand. 

BA Herbarium, Departmento de Botanica, Museo Argentino de Ciencias Naturales 
"Bernardina Rivadavia", Avda. Angel Gallardo 470, Casilla de Correo 10-Sucursal 
5, Buenos Aires 1405, Argentina. 

BM British Museum (N.H.), Cromwell Road, london SW7 5BD, England. 

BO Herbarium Bogoriense, Jalan Raya Juanda 22-24, Bogor, Indonesia. 

BOl Bolus Herbarium, University of Cape Town, Rondebosch, Cape Town 7700. 
South Africa. 

C Botanical Museum and Herbarium, Gothersgade 130, DK-I 123, Copenhagen K., 
Denmark. 
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INTRODUCTION 

Phycology Section, National Herbarium of Canada, National Museums of Canada, 
Ottawa, Ontario, Canada KIA OM8. 

Herbarium Australiense, CSIRO, Canberra City, A.C.T. 2601, Australia. 

Botany Division, DSIR, Private Bag, Christchurch, New Zealand. 

Laboratoire d' Algologie fondamentale et appliquee, 39 Rue Desmoneux, 14000-
Caen, France. . 

Departmento de Botanica, Instituto de Biologia, Casilla 1367, Conception, Chile. 

Botanisches Institut der Universitat Erlangen, Schlossgarten 4, Erlangen, Federal 
Republic of Germany, BRD. 

Herbarium Universitatis Florentinae, Museo Botanico, Via Giorgio La Pira 4, 
1-50\21, Firenze, Italy. 

Herbarium, Department of Botany, University of Florida, Gainesville, f-lorida, 
U.S.A. 32611. 

Tasmanian Herbarium, C/- Department of Botany, University of Tasmania, Box 
252C, G.p.a., Hobart, Tasmania 7001, Australia. 

The Herbarium, Royal Botanic Gardens, Kew, Richmond, Surrey TW9 3AB, 
England. 

Botanisches Institut der Universitat Kiel, D-23oo Kiel, Federal Republic of Ger
many. 

Rijksherbarium, Schelpenkade 6, 2313 Leiden. Netherlands. 

Botanical Museum, O. Vallgatan 18, S-223 61 Lund, Sweden. 

Herbarium, Botanical Institute of the Academy of Sciences, 197022, Prof. Popov 
Str. 2, Leningrad, P-22, U.S.S.R. 

The Herbarium, The Linnaean Society of London, Burlington House, Piccadilly, 
London WIV OLQ, England. 

Herbarium. The Hartley Botanical Laboratories, Liverpool 3, England. 

Department of Botany, La Trobe University, Bundoora, Victoria 3083, Australia. 

National Herbarium of Victoria, Royal Botanic Garden, South Yarra, Victoria 
3141, Australia. 

Department of Botany, University of Melbourne, Parkville, Victoria 3052, Aus
tralia. 

Department of Botany, Monash University. Clayton, Victoria 3168, Australia. 

Institut de Botanique, 163 Rue Auguste Broussonnet, 34000 Montpellier, France. 

Herbarium, Atlantic Regional Laboratory, National Research Council of Canada. 
1411 Oxford St. Halifax, Nova Scotia. Canada B3 H 1 ZI 

National Herbarium. Royal Botanic Gardens, Sydney, N.S.W. 2000, Australia. 

Herbarium. The New York Botanical Garden, Bronx Park, Bronx, New York 
10458. U.S.A. 

Department of Botany, University of Oxford, Oxford OX I 3RA, England. 

Museum National d'Histoire Naturelle, Laboratoire de Phanerogamie. 16 Rue de 
Buffon, 75005 Paris, France. 

Museum National d'Historie Naturelle, Laboratoire de Cryptogam ie, 12 Rue de 
Buffon, 75005 Paris, France. 

Herbarium, Botany Department. Presidency College. Madras 600005. India. 

Western Australia Herbarium, Department of Agriculture, George St .. South 
Perth. Western Australia 6151, Australia. 
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Erbario dell'lnstituto Botanico dell'Universita de Roma, Cilta Universitaria, 00100 
Roma, Italy. 

The Herbarium, Naturhistoriska riksmuseet, Roslagsvagen 106, S-10405 Stock
holm, Sweden. 

Departamento de Botanica, Instituto de Biociencias, Universidade de Sao Paulo, 
Caixa Postal 11461,01000 Sao Paulo, Brazil. 

Department of Botany, The University, St Andrews, Scotland. 

John Ray Herbarium, School of Biological Sciences, University of Sydney, Sydney, 
New South Wales 2006, Australia. 

School of Botany, Trinity College, Dublin 2, Eire. 

National Science Museum, Department of Botany, Hyakunin-cho 3-23- L Shin
juku-ku, Tokyo, Japan. 

Department of Botany, University of British Columbia, Vancouver 8, British 
Columbia, Canada. 

The Herbarium, Department of Botany, University of California, Berkeley, Cal
ifornia 94720, U.S.A. 

Department of Botany, University of New South Wales, P.O. Box I, Kensington, 
New South Wales 2033, Australia. 

U.S. National Herbarium, Department of Botany, Smithsonian Institution, Wash
ington D.C., 20560, U.S.A. 

The Herbarium, University of Uppsala, S-751 21 Uppsala, Sweden. 

Herbarium, Vaxtbiologiska Institutionen, S-751 22 Uppsala, Sweden. 

Department of Botany, University of Western Australia, Nedlands, Western Aus
tralia 6009, Australia. 

Institut fUr Botanik und Botanischer Garten der Universitiit, Rennweg 14, 
A-1030 Wien, Austria. 
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18 PHAEQPHYTA 

2. PHAEOPHYTA 

Phylum PHAEOPHYT A Pascher 

Thallus microscopic to (usually) macroscopic and a few em to many (to 60) metres long, 
epilithic or epiphytic (rarely endophytic), or in a few taxa free floating, medium to dark brown 
with chlorophylls a and c and fJ carotene, masked by xanthophylls (especially fucoxanthin, 
also violaxanthin and others) contained in phaeoplasts with bands of three thylakoids and 
with or without a usually stalked pyrenoid, with mannitol and laminarin as the soluble storage 
earbohydrates. Habit varying from heterotrichous tufts of branched filaments to (more usually) 
large to massive haplostichous or polystichous thalli, usually much branched in various ways; 
thalli solid or occasionally hollow, sometimes globose or irregular, or crustose or pulvinate; 
vesicles (pneumatoeysts) present in some larger taxa. Growth diffuse, intercalary, trichothallic 
or from one or more apical cells; in larger taxa, surface growth is due to a meristoderm. True 
(phaeophycean) hairs present in many taxa, others with false hairs. Cells uninucleate, with 
one laminate to several elongate (sometimes branched) or numerous diseoid, parietal (central 
in a few taxa) phaeoplasts*. Physodes usually present, often clustered around the nucleus. 
Nuclear division phragmoplastic. Cell wall rigid, with an inner layer of cellulose microfibrils 
and outer more gelatinous layer containing alginic acid; in one genus (Padina) with slight 
surface calcification. 

Life history diplohaplontic with isomorphic or hcteromorphic generations (in most of the 
latter group with a larger sporophyte), or direct; or diplontic with meiosis at gametogenesis. 

Reproduction of the sporophyte by zoo(meio)spores from unilocular sporangia (some taxa 
apomeiotic) or by non-motile tetraspores (Dictyotales); or by zoospores from neutral plurilo
cular sporangia. Gametophytes isogamous, anisogamous or oogamous with parthenogenesis 
present in some taxa. Diplontic orders (Fucales and Durvillaeales) oogamous or anisogamous 
(Notheiales). Plurilocular reproductive organs with a single zooid from each loculus. Motile 
gametes or sperms with two subapical to lateral flagella, the anterior one longer (except in 
Fucales) and bearing pinnately arranged hairs (mastigonemes), the posterior flagellum smooth: 
sperms in Dictyotales uniflagellate, lacking the posterior flagellum. 

The Phaeophyta or "brown algae" are almost exclusively marine (some 5 genera are 
known from fresh waters but not from Australia) and they are usually the conspicuous element 
of the flora on rocky coasts. Virtually all need a firm attachment and do not grow directly in 
sand or mud, though small slender forms may grow on small pebbles or shells and a few can 
thrive on occasion in the free-floating state (e.g. GifJordia mitchelliae and Hormosira banksii). 
Certain genera (e.g. Macrocystis, Durvillaea) are by far the largest of the marine algae, reaching 
many metres in length, and many others are between 25 cm and 2 m long. The upper and 
mid sublittoral zones are usually dominated by brown algae, as described in Part I, Chapter 
4 of this "Flora". In contrast to cold temperate Northern Hemisphere coasts where brown 
algae (e.g. Fucus, Pelvetia) dominate the intertidal zone, only a few (e.g. Splachnidium, 
Scytothamnus, Scytosiphon, some crustose taxa and Hormosira) grow above low tide level on 
southern Australian coasts, with a few others emergent during extreme low tides. 

The Phaeophyta include some 265 genera and 1500 species, of which 104 genera and 231 
species are here recorded from southern Australian coasts (Table I). Nearly all orders (except 
the Tilopteridales and the Antarctic Ascoseirales) are present, and most orders are well 
represented with numerous taxa. Noteworthy orders are the Ectocarpales, Chordariales, Spha
celariales, Dictyotales, Sporochnales and Fucales. 

*This term is applied to the plastid (or chloroplast) of the Phaeophyta (following use by various French 
and other authors) since it differs from the chloroplasts of the Chlorophyta in colour. in possessing a 
different pigment complex (especially fucoxanthin), and in having the thylakoids in groups of three. 



PHAEOPHYTA 19 

Table I gives the distribution of species in the southern Australian region, based on 
present knowledge; it is likely that further collections will permit the 23 species "restricted" 
in distribution to be placed in one of the other groups. 

The figures in this table differ in some categories from those given previously (e.g. 
Womersiey 1981, 1984). The numbers of genera and species are considerably higher, but the 
percentage of species endemic to southern Australia is lower at 57%; there are some 21 further 
species however that occur only in New Zealand, and seven more which occur on subantarctic 
islands as well. The number and proportion (26%) of species widespread outside southern 
Australia is considerably higher, but these include some virtually cosmopolitan species (e.g. 
many Ectocarpales) and others of more limited distribution (e.g. Hormophysa triquetra, 
Sargassurn decurrens). 

Within southern Australia, the proportion of species distributed along most of southern 
Australia is higher at 38%, and the eastern and western elements are both slightly lower; 
however, more species have been placed in the "restricted" category. The eastern region of 
southern Australia remains as the richest, with over 80% of the flora known from here. 

Several species described below are possible "adventives" which may have been intro
duced from other coasts of the world. Some have persisted, others apparently not. These 
species include Sorocarpus micromorus, £lachista orbicularis, Discosporangfum mesarthrocar
purn, Sphacelfa SUblflissima, Arthrocladia vil/osa (probably not persistent), Stic(Vosiphon sor
z{erus, Stria ria attenuata, and Asperococcus compressus. Of these, Discosporangium 
mesarthrocarpum, Sphacefla sublilissima and Spermatochnus paradoxus are deep water species 
from the Mediterranean, as is Zoslerocarpus (2. oedogontum from the Mediterranean. Z. 
australica from southern Australia). Spermatochnus paradox us, however, was collected by 
Harvey at King George Sound, W. Aus!., in 1854. 

Table 1. Analysis of the numbers and distribution of species of southern Australian 
Phaeophyta. 

Species 
Order Genera Species Endemic Widespread Species in southern Australia 

Species outside southern eastern western restricted 
Australia 

Ectocarpa!es . 13 21 3 14 5 14 0 2 
Chordariales 27 44 23 13 9 25 3 7 
Sphacelariales 6 26 II 6 8 II 3 4 
Dictyotales. 15 41 31 5 18 14 6 3 
Cutleriales I 1 0 I I 0 0 0 
Desmarestiales 2 2 0 I 0 I 0 1 
Sporochnales 8 12 8 I 4 7 0 1 
Scytosiphonalcs . 4 6 0 5 5 I 0 0 
Dictyosiphonales 8 II 2 9 4 5 0 2 
Laminariales . 3 4 1 3 I 3 0 0 
Notheiales . I 1 0 0 I 0 0 0 
Durvillaeales I 1 I 0 0 1 0 0 
Fucales IS 61 51 3 31 16 11 3 

Totals. 104 231 13 87(38%) 98(42%) 23(10%) 23(10%) 

As discussed in Part I, the southern Australian coast varies from cold temperate in 
Tasmania and Victoria to an intermediate region (to warm temperate) westwards along the 
rest of the coast. None of this coast can be regarded as distinctively warm temperate. The 
large cold temperate taxa such as Dun'illaea and lHacrocystis characterise Tasmanian and 
Victorian (to eastern South Australian) coasts, and on the more westward coasts taxa of the 
Dictyotales and Fucales are prominent. More genera and species of Dictyotales occur on 
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southern Australian coasts than in any tropical region, and in Sargassum the subgenera 
Phyllotrichia and Arthrophycus are richest in species here but the "tropical" subgenus Sargas
sum is less well represented. 

The classification of the Phaeophyta has been reviewed by several authors in recent years, 
of whom Scagel (1966), Russell (1973), Wynne & Loiseaux (1976), Bold & Wynne (1978, 
1985), Christensen (1980), Wynne (1981) and Clayton (1984) are noteworthy. The classification 
followed in this "Flora" is close to that of most of the above authors and essentially the same 
as that of Wynne & Kraft (1981), Wynne (1982) and Bold & Wynne (1985). Recent evidence 
(see Pedersen 1984) suggests that the Phaeophyta may have evolved from parenchymatous 
Chrysophyceae. 

Most of the orders of Phaeophyta are well established, but this cannot be said for the 
Chordariales, or for how broad the Ectocarpales should be. A numerical analysis of the British 
Phaeophyta by Russell & Fletcher (1975) suggested that only 7 orders should be recognised, 
with a very broad Ectocarpales [including the Ectocarpales (sensu stricto*) and the Chordariales, 
Dictyosiphonales and Scytosiphonales), and combining the Desmarestiales and Sporochnales. 
This analysis was based on unweighted characters and so has little relationship to classical 
classifications where morphological and reproductive characters are weighted to varying degrees. 
Russell & Fletcher used 132 characters, of which some 116 were based on morphological or 
reproductive features and the remainder were ecological or habitat features; use of the latter 
as taxonomic characters was not justified by these authors. Most authors (e.g. Bold & Wynne 
1985) have maintained the use of classical weighted characters and recognised as distinct most 
of the orders combined with others by Russell & Fletcher, though Clayton (l98Ia) follows 
the scheme of the latter authors. A rather different arrangement of orders and families is 
presented by Christensen (1980) in his English version of an earlier book, but unfortunately 
reasons for his arrangement are not fully given. This arrangement is followed by Pedersen 
(1984) in a study of brown algae regarded as primitive (Christensen's broad order Tilopteridales 
including the Dictyosiphonales). 

The relationship of orders in the Phaeophyta is well expressed in a diagram by van den 
Hoek & Jahns (1978) which is given, in modified form, in Fig. I here. The closer relationship 
of the Ectocarpales with the Chordariales and Dictyosiphonales in particular is well shown. 

Grouping of the orders into classes or subclasses is also subject to differences of opinion. 
Most authors recognise a single class, the Phaeophyceae (Fucophyceae** of Christensen 1980), 
following recognition that the three classes of Kylin (1933) based on life history could not be 
maintained as the many variations became known. These classes were the Isogeneratae for 
orders with isomorphic generations, Heterogeneratae for those with heteromorphic generations, 
and Cyclosporae for the diplontic Fucales. However Scagel (1966) reinstated the subclass 
Cyclosporidae for the Fucales (including the Durvillaeales) on the basis of different flagellation 
of the male gametes as well as life history, and Nakamura (1972) recognised two classes 
(Phaeosporeae and Cyclosporeae) with the Phaeosporeae having three subclasses, viz. the 
Haplostichidae for entirely filamentous orders, the Haplopolystichidae for orders with both 
parenchymatous and filamentous stages, and the Polystichidae for entirely parenchymatous 
orders. These and other classification systems are reviewed by Wynne (1981). 

The orders of Phaeophyta are based essentially on their life history, their method of 
growth and whether the thallus is basically filamentous (haplostichous) or truly parenchyma
tous (polystichous), their reproduction, and details of cell structure such as the number of 
phaeoplasts per cell and whether or not a pyrenoid is present (Hori & Ueda 1975). Flagella 
structure is important in characterising the Fucales and Dictyotales [see review of flagella 
structure of algae by Moestrup (1982»). The life histories of brown algae have been reviewed 

*i.e in a restricted sense 

**The I.CB.N. does not require that class names should be based on generic names, and there seems 
little point in not recognising the well established and accepted name Phaeophyceae (and Phaeophyta). 
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recently by Wynne & Loiseaux (1976) and by Pedersen (l98Ia), and it is clear that many taxa 
must still be investigated from this viewpoint. Widely distributed species may show significant 
differences in life history in different parts of the world and in different seasons, as the studies 
of Clayton (1976a,b, 1981 b) on Scytosiphon lomentaria have shown. Pedersen (l98Ia, p. 208) 
discusses the plasticity in life history shown by many brown algae. Such studies are particularly 
important in evaluating the Scytosiphonales and the differences between their crustose 
sporophytic stages and the crusts of members of the Ralfsiaceae. 

O~ 

isomorphic or diplontic 
life history 

Desmarestiales 

heteromorphic life history 

'" " .8 
:;; 
E 
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~ 
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<> :;:; 
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Fig. l. Scheme of the relationships of the orders of Phaeophyta (modified from van den Hoek & Jahns 
1978. p. 146). The main divisions within the figure are as follows: 

The horizontal line of dashes-polystichous thallus construction above, haploslichous below. 
The vertical line of dashes-isomorphic or diplontic life histories to the left, heteromorphic ones to 

the right. 
The slanted line of dashes-diplontlc life history to the left. isomorphic to the right. 
The inner circle-free filamentous construction within, compacted filaments outside the circle. 
The middle circle-diffuse growth within. apical or meristem growth outside the circle. 
The outer circle-iso or anisogamous reproduction within, oogamous reproduction outside the circle. 
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The Ralfsiaceae were separated by Nakamura (1972) as a crustose isomorphic order, the 
Ralfsiales, with a single plate-like phaeoplast without a pyrenoid in each cell, and with a 
discoid type of germination. However, some members have several phaeoplasts per cell and 
germination is not always discoid as Fleteher (1978) shows for British taxa and Hollenberg 
(1969) for taxa on the Californian coast, and the occurrence of isomorphic generations 
involving a sexual process is not at all well established (Wynne 1981, p. 69). However, the 
distinctive crustose form, compared to the tufted filaments of the Ectocarpaceae (sensu stricto), 
gives a ready separation of them and they are placed as a family of the Chordariales in this 
"Flora". They do, however, superfically resemble the sporophytic crusts of the Scytosiphonales 
and care is needed in their separation and recognition. 

Presence or absence of pyrenoids is in general a valuable character at the ordinal level 
(Hori 1972; Asensi et al. 1977). Pyrenoids are generally present in primitive orders which are 
also isogamous or anisogamous but absent in the more advanced oogamous orders. However, 
pyrenoids present only in reproductive cells or small atypical pyrenoids have occasionally 
been reported in non-pyrenoid orders. 

Few southern Australian taxa have been studied as to their life histories, apart from the 
detailed contributions of Clayton (1974) on ectocarpoid taxa, Clayton (1976a,b, 1980, 1981 b) 
on Scytosiphon, Clayton & Ducker (1970) on Punctaria, Skinner (1983; 1985) on Elachista 
and Skinner & Womersley (1984) on Giraudia. Nearly all other members of the Chordariales, 
Dictyosiphonales, and to a lesser extent some other orders need such studies. 

The separation of haplostichous orders where the thallus is constructed of loosely or 
compactly aggregated filaments, and polystichous orders where longitudinal as well as trans
verse cell divisions build up a parenchymatous thallus, is generally recognised. This separation 
was first proposed by Kuckuck (in Oltmanns 1922, p. 5) and in 1929 (p .6), whose accounts 
clearly indicated that the differences were recognised as generalities and the longitudinal cell 
divisions applied to intercalary cells. This was recognised also by Papenfuss (1951, p. 121) 
and Bold & Wynne (1985, p. 657). 

In the heteromorphic polystichous orders, the macrothallus is parenchymatous but the 
microthallus (whether directly reproducing the sporophytic macrothallus or gametophytic) is 
largely haplostichous. Kuckuck's distinction of haplostichous and polystichous construction 
hence applies to the macrothalli of the orders involved. 

Difficulties arise in genera where some intercalary cells are longitudinally divided in 
otherwise uniseriate filaments. In some taxa with prostrate filamentous discs (e.g. flecatonema) 
this is so, and the position is further complicated in that such genera may be microthallic 
stages of other genera (e.g. in the Punctariaceae). Pilayefla also shows this type of cell division 
(Russell 1964; Wilee et al. 1982). 

The presence of anticlinal divisions in surface (apical) cells of cortical filaments in 
Scytothamnus and Sp/achnidium has been regarded as making these genera partly polystichous 
(Clayton 1985, p. 291). Such divisions occur in other genera where the cortex extends radially 
(e.g. the Sporochnales, Durvillaeales), but this is distinct from the intercalary longitudinal 
divisions of truly polystichous taxa (e.g. Scytosiphonales, Dictyosiphonales and Laminariales). 
Such longitudinal divisions of surface (meristoderm) cells also occur in polystichous orders, 
and are similar to apical cells which divide in a dichotomous or oblique manner to form two 
filaments or branches. Hence the Scytothamnaceae and Spiachnidiaceae are placed below as 
families of the haplostichous Chordariales. 

Thus hap!ostichous and polystichous are used here as applying to intercalary cells and as 
determining the basic thallus structure, accepting that some mainly haplostichous macrothalli 
may have occasional longitudinal divisions in the otherwise uniseriate filaments. 

This Flora expresses the current state of knowledge of southern Australian Phaeophyta. 
While most of the larger brown algae are now well known taxonomically, the account of most 
of the orders, and minute taxa in particular, is but a step towards a satisfactory account of 
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the phylum. The key to orders which follows applies to the macrothallus, not in general to 
the (usually) microscopic microthallus of heteromorphic taxa. 

Larger species of the Phaeophyta are of some economic value due to the alginic acid in 
the cell wall. Those harvested in southern Australia have been the kelp Macrocystis pyr(fera 
on Tasmanian coasts and Durvillaea potatorum ("bull kelp") on King Island in Bass Strait. 
The amount of Macrocystis available for harvesting proved to be uneconomic, but the 
Durvillaea is harvested from the drift only, so ensuring the well-being of the in situ Durvillaea 
zone on the coast. Utilisation of kelps and other algae is reviewed by Levring et at. (1969) 
and by Waaland (1981). 

KEY TO ORDERS OF PHAEOPHYTA 

l. Thallus minute to large, internally differentiated or not, haplostichous or polystichous, not 
reproducing by oogonia and antheridia borne within conceptacles (conceptacles with meio
sporangia present in Splachnidium in the Chordariales and with ani so-gametangia in the 
Notheiales) 2 

l. Thallus comparatively large (10 cm to several metres long), morphologically and internally 
differentiated, polystichous Of largely haplostichous, reproducing by oogonia and antheridia 
borne within conceptacles, either scattered on the thallus branches or in differentiated 
receptacles . , , , . , , , ' , . I 7 

2. Thallus tufted, of slender, discrete, filaments of uniseriate, branched, rows of cells 
ECTOCARPALES* 

2. Thallus crustose, prostrate, pulvinate, irregularly lobed, or erect, composed of loosely 
or densely compacted filaments (haplostichous) or parenchymatous (polystichous), a 
few to many cells thick . , ,3 

3. Thallus a crustose disc or patch, or largely prostrate, becoming several cells thick ,4 
3. Thallus irregularly pulvinate or globular, or clathrate, or erect and simple or (usually) 

branched .. , , ,8 

4. Thallus crustose and basally adherent to substrate, usually without rhizoids ,5 
4. Thallus prostrate and partly foliose, only partially adherent to substrate and with 

rhizoids separating thallus from substrate . , . 7 

5. Thallus epiphytic, discoid, 0.5-5 mm across, with erect filaments from every cell of central 
part of disc; cells with several phaeoplasts. 

. . . . . . . . family MYRIONEMA T ACEAE of CHORDARIALES 
5. Thallus epilithic, basal layer bearing erect or assurgent filaments from every cell; cells with 
~roh~£~m 6 

6. Erect filaments straight or assurgent; phaeoplasts usually without a pyrenoid; life history 
direct (or possibly isomorphic) with unilocular and/or plurilocular sporangia 

. family RALFSIACEAE of CHORDARIALES 
6. Erect filaments straight; phaeoplasts with a pyrenoid; life history heteromorphic, with 

crusts bearing unilocular sporangia sporophyte of SCYTOSIPHO~ALES 

7. Thallus only slightly adherent; thallus in cross section with regular rows of cells and a 
central row of larger cells; sori with large sporangia containing 8 (or 4) spores and without 
paraphyses genus Lobophora of DICTYOT ALES 

7. Thallus moderately adherent; thallus in cross section with larger medullary cells but not a 
distinct central row; sori with small clavate sporangia producing zoospores 

.. Aglaozonia stage of Cutleria (CUTLERIALES) 

*See also microthallic stages of Chordariales and Dictyosiphonales, and the genera Sphacella and 
Discosporangium (Sphacelariales). 
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8. Thallus developing from one or a row of conspicuous apical cells, producing a terete 
or flattened, flabellate or much branched thallus .9 

8. Thallus without a single or a row of conspicuous apical cells; growth apical by 
inconspicuous cells, or diffuse, or from or below trichothallic apical hairs .. 10 

9. Thallus branches terete, with a relatively large (when active) apical cell segmenting trans
versely and then longitudinally (except Sphacella and Discosporangium) below to give 
distinct tiers of cells; meiospores small, motile SPHACELARIALES 

9. Thallus compressed to flattened, growing from a single apical cell or a row of marginal 
apical celis, segmenting below and the thallus becoming 2-10 cells thick, usually with an 
outer small-cclled cortex and an inner medulla of relatively clear, similar sized or larger 
cells; meiospores large, non-motile . DICTYOT ALES 

10. Thallus growth trichothallic, at the base of prominent single or clustered uniseriate 
filaments (1-10 mm long) at the apex of each branch or with an apical meristem 
below tufts of such trichothallic filaments; thallus uniaxial or multiaxial, pseudo
parenchymatous or polystichous II 

10. Thallus growth diffuse or intercalary or apical, usually without apical uniseriate 
filaments (other than phaeophycean hairs) except in Striariaceae (Dictyosiphonales);' 
thallus muitiaxial, with haplostichous axial filaments with terminal and lateral (cor
tical) branched filaments, or polystichous . 13 

II. Branch apices each with a single robust filament bearing opposite lateral filaments. 
becoming corticated below the filament meristem to form a slightly to strongly flattened 
thallus . . . . . . . . . . DESMARESTIALES 

II. Branch apices each with a tuft of filaments, becoming parenchymatous or pseudoparen
chymatous and terete to slightly compressed below ..... 12 

12. Thallus (gametophyte) slightly compressed; plurilocular gametangia grouped In 

scattered sori on male or female thalli (sporophyte prostrate, flabellate) 
CUTLERIALES 

12. Thallus (sporophyte) terete (Carpomitra compressed), with an apical meristem sur
mounted by a tuft of trichothallic filaments; unilocular sporangia borne laterally on 
paraphyses densely clustered in sori just below the apical tufts or lower on branches 
and independent of the apical tufts . SPOROCHNALES 

13. Thallus large, usually 25 cm-IO m long and many cells thick, differentiated into a distinct 
hold fast (usually of haptera), stipe and flat lamina, with an intercalary meristem at the 
base of the lamina or just below the splitting apex of the frond . LAMINARIALES 

13. Thallus a few mm to 50 cm long, pulvinate, convolute, globular, saccate, clathrate, or 
erect and terete or foliose; not differentiated into a well-defined holdfast, stipe and lamina; 
growth diffuse, or trichothallic in filaments at the apex of haplostichous branches, or 
from inconspicuous apical cells 14 

14. Thallus epiphytic on Hormosira (rarely on Xiphophora), terete, much-branched mostly 
from within conceptacles, with a group of 3 inconspicuous, protruding, apical cells; 
life history dipiontic and anisogamous, with conceptacles containing female gamet
angia with 8 large motile gametes and male gametangia with 1-4 small, motile gametes 

. . . . . . . . . NOTHEIALES 
14. Thallus not epiphytic on Hormosira (or if so, then microscopic), without a group of 

3 protruding apical cells; conceptacles absent (except in Splachnidium); life history 
diplohaplontic or direct 15 

15. Thallus terete, simple or branched; or compact and globular to pulvinate; or forming small 
tufts or discs; structure haplostichous, consisting of loosely interwoven filaments bearing 
sporangia (unilocular or plurilocular neutral) on cortical filaments or in conceptacles; 
gametophytes microscopic CHORDARIALES 
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15. Thallus terete to flattened or foliose, or irregularly globose, convolute or clathrate: structure 
of macrothallus polystichous (not of loosely interwoven filaments), bearing sporangia or 
gametangia in or on the cortex ... 16 

16. Cells with several phaeoplasts, with pyrenoids; macrothallus sporophytic 
. . .•. DICTYOSIPHONALES 

16. Cells with a single laminate phaeoplast with a large pyrenoid; macrothallus gameto-
phytic ... gametophyte of SCYTOSIPHONALES 

17. Thallus massive (usually 2-12 m long), frond irregularly laciniately divided with a large 
holdfast (10-40 cm across) and stipe; growth diffuse; oogonia borne laterally on paraphyses 
or on the wall in conceptacles DURVILLAEALES 

17. Thallus usually 0.3-3 m long, variously branched; growth from I, a few, or 4 sunken 
apical cells; oogonia borne on wall of conceptacles .. FUCALES 

ORDER ECTOCARPALES Setchell & Gardner 

Thallus of loose tufts or strands a few mm to 25 em long, of free, uniseriate, branched 
filaments, or occasionally endophytic, heterotrichous, attached by basal rhizoids, sometimes 
free-floating. Growth diffuse or largely restricted to near the base of branches, rarely apical. 
Phaeoplasts elongate (ribbon-like) or discoid and numerous, parietal or axile, with one (if 
discoid) to a few pyrenoids. 

Life history diplohaplontic with essentially isomorphic generations, or direct. 
Reproduction. The sporophyte by unilocular (usually meio) sporangia and by neutral 

plurilocular sporangia. The gametophyte by plurilocular gametangia with iso- or anisogametes, 
sometimes parthenogenetic. 

This order is recognised here in a restricted sense, including only the free-filamentous 
taxa with strands or tufts of uniseriate filaments. Thus the crustose Ralfsiales are excluded, 
as are the haplostichous Chordariales and some other orders which certain authors include in 
a very broad Ectocarpales (e.g. Fritsch 1945; Russell & Fletcher 1975; Clayton 198Ia). Some 
simple taxa (e.g. Compsonema, Hecatonema) which show longitudinal segmentation of either 
basal or erect-system cells are placed in the Dictyosiphonales, but the significance of such 
longitudinal divisions is doubtful. 

The limits of currently recognised genera are often uncertain, due in part to the frequency 
of pleiomorphy in their life histories (Wynne 1981, p. 67) and in part to the likelihood that 
some are stages in the life history of other taxa (Ravanko 1970; Bold & Wynne 1978, p. 275). 
Further studies will probably show that some genera cannot be maintained, and Russell & 
Garbary (1978) in a numerical analysis of the British species suggest that all should be placed 
in the genus Ectocarpus. This would mean abandonment of some 16 genera, including Giffordia 
and Feldmannia. However, Russell & Garbary did not present a key to the taxa they would 
recognise under Ectocarpus and such a key may well recognise sUbgeneric groups corresponding 
to some of the currently recognised genera. Ravanko (1970, p. 179) suggests that "only a few 
true species ... exist in the Ectocarpales" and that most genera represent only developmental 
stages under particular environmental conditions. Most authors seem unwilling to accept this 
until species are more clearly related to others and synonymies established. 

The genera recognised below follow largely the account of Clayton (1974) of southern 
Australian species, while recognising that life-history studies are still necessary on most taxa. 

In the restricted Ectocarpales used here, all the following genera are placed in a single 
family, Ectocarpaceae, with the characteristics of the order. Pedersen (1984, p. 50) however 
has removed Pilayella, Bache/otia and Zosterocarpus to a separate family, Pilayellaceae, 
characterised by occasional longitudinal cell divisions, by sporangia formed by transformation 
of vegetative cells, and by pseudostreblonematoid fertile microthalli. 
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KEY TO GENERA OF ECTOCARPACEAE 

I. Growth apical, apical cells cylindrical, of similar diameter to lower cells . ASTERONEMA 
I. Growth intercalary, diffuse or in meristematic regions along the filaments, occasionally 

also apical with narrower, tapering, apical cells 2 

2. Phaeoplasts elongate, aggregated into one or two central stellate clusters in each cell; 
sporangia intercalary ..... BACHELOTIA 

2. Phaeoplasts elongate or discoid, parietal, numerous and scattered in each cell: sporangia 
lateral or terminal (intercalary in PilayelIa) ... 3 

3. Phaeoplasts elongate (ribbon shaped), each with several pyrenoids .......... 4 
3. Phaeoplasts discoid or ovoid, rarely slightly elongate (L/B* 2-3(-5), each with usually one 

pyrenoid 5 

4. Phaeophycean hairs (with a basal meristem) present; sporangia usually sessile; lower 
filaments 50-90 J,tm in diameter . KUCKUCKIA 

4. Phaeophycean hairs absent, though tapering branch ends often hair-like; sporangia 
usually pedicellate; lower filaments 20-45 J.lm in diameter ECTOCARPUS 

5. Thallus a few mm to several cm long, tufted ............. 6 
5. Thallus minute, forming microscopic clusters of filaments. epiphytic or partly 

endophytic . . . . . . .. ........ 11 

6. Filaments with a conical dividing apical cell, without hairs of any kind, plurilocular 
sporangia surrounding the cells of a branch ... ZOSTEROCARPUS 

6. Filaments with diffuse or regional growth, usually tapering to a terminal phaeophycean 
or false hair, plurilocular sporangia lateral or intercalary . . . . . . . . . . . . .... 7 

7. Sporangia grouped into irregular, lobed, lateral sori; phaeophycean hairs present, frequently 
terminal . . . . . . . . . . . . . . . SOROCARPUS 

7. Sporangia discrete, ovoid to elongate; phaeophycean hairs absent, false hairs often 
present .. 8 

8. Plurilocular and unilocular sporangia intercalary 
8. Plurilocular and unilocular sporangia lateral or terminal 

PILAYELLA 
.. 9 

9. Meristematic zones usually at the base of long, unbranched filaments; sporangia mostly 
pedicellate . . . . . . . . . . . . . . . . . . FELDMANNIA 

9. Meristems scattered, often at the base of relatively short laterals, or inconspicuous; spor-
angia mostly sessile . 10 

10. Short 2-4 celled lateral filaments frequent; stolon-like filaments common: reprodue
tion by plurilocular organs with either large or small loculi, by unilocular sporangia 
and by monosporangia . ACINETOSPORA 

10. Short lateral filaments absent (except in G. sordida); stolon-like filaments rare or 
absent; reproduction by plurilocular sporangia and by occasional unilocular sporangia 

... GIFFORDIA 

I L Thallus with basal filaments either separate or aggregated on host surface, with short, 
erect, simple or sparsely branched filaments, without phaeophycean hairs 

. . . . . . . . KUETZINGIELLA 
II. Thallus largely endophytic or as elachistoid tufts, with endophytic base, with or without 

phaeophycean hairs .... 12 

*i.e. length/breadth ratio 



As/eronema ECTOCARPACEAE 27 

12. Thallus largely endophytic with basal filaments penetrating the host and a few to a 
tuft of short, erect, branched filaments projecting from the host and bearing uniseriate 
or multiseriate plurilocular sporangia; phaeophycean hairs present or absent 

. . . . . . . . . . . STREBLONEMA 
12. Thallus of elachistoid tufts to 2 mm high, epiphytic in cryptostomata of Adenocystis. 

with elongate, basal plurilocular organs and phaeophycean hairs GONONEMA 

Genus ASTERONEMA Delepine & Asensi 1975: 296 

Thallus densely tufted, much branched but with long, unbranched rows of cells, uniseriate 
and of similar diameter throughout the filaments, attached by branched multicellular rhizoids; 
phaeophycean hairs absent or occasional; epilithic or epiphytic. Growth by divisions of the 
cylindrical to slightly inflated apical cells and some intercalary divisions. Cefls with elongate 
phaeoplasts radiating from the cell centre or laminate, with a central pyrenoid, and with 
physodes. 

Reproduction by unilocular pedicellate meiosporangia and plurilocular gametangia, on 
separate plants. 

Type species: A. australe Delepine & Asensi. 

A genus of two closely related species, the type from Kerguelen I. and Patagonia, and A. 
Jerruginea from eastern southern Australia. 

Asteronema ferruginea (Harvey) Delepine & Asensi 1975: 296, fig. 5. 
Cladophora ferruginea Harvey 1859b: 340. 
Sphacella ferruginea (Harvey) Womersley 1967: 194, fig. I. Clayton 1974: 800, fig. 
33. 

FIGS 2A, 3 
Thallus (Fig. 2A) densely tufted or matted, epiphytic on Hormosira, Xiphophora, or rarely 

epilithic, usually 0.5-\.5 cm long. Filaments basally branched and attached by rhizoidal 
filaments (Fig. 3B), erect filaments (Fig. 3A) usually little-branched below and with more 
frequent branches above, of uniform thickness throughout, 15-22 ~m in diameter, cells 
LIB 1.5-2.5(-4), terminal phaeophycean hairs occasional (Fig. 3C). Growth from elongate 
apical cells (Fig. 3A,C) with rounded ends, with occasional intercalary divisions below. Cells 
with elongate phaeoplasts radiating from the central axile region (Fig. 3D), or appearing 
laminate or coalesced in older or preserved cells (Fig. 3C); pyrenoids doubtfully present. small 
physodes present. 

Reproduction. Plurilocular gametangia (Fig. 3E,F) sessile or pedicellate, ovoid to conical, 
50-85 ~m long and 35-50 ~m broad. Unilocular sporangia (Fig. 3A,D) pedicellate, subspherical 
to ovoid, 30-60(-70) ~m long. 

Type from Safety Cove, Port Arthur, Tas., on Hormosira; in TCD. Isotype in ADU, A18166. 

Distribution: From Robe, S. Aust., to Point Roadknight, Vic. and Curtis I., Bass Strait, and 
around Tasmania. 

Selected specimens: West Beach, Robe, S. Ausl., on Hormosira, lower eulittoral (Skinner, 
14.xi.1978; ADU, A50221). Beachport, S. Aust., on Hormosira, lower eulittoral (Skinner, 
14.xi.1978; ADU, A50222). Cape Bridgewater, Vic., on Hormosira in fairly high pool (Wom
ersley, 29.xii.1981; ADU, A52853). Cape Marengo, Vic. on Xiphophora chondrophylla in lower 
eulittora1 pools (Womersley, \3.x.1985; ADU, A56963). Curtis I., Bass Strait (King, Feb. 1971; 
MELU 21231, ADU, A43051). Bicheno, Tas., on Hormosira, upper sublittoral pools (Wollaston 
& Mitchell, 2.iii.l964; ADU, A28008). Dover, Tas., on Hormosira, upper sublittoral (Gordon, 
14.i.1966; ADU, A30002). Safety Cove, Port Arthur, Tas., on Hormosira, mid eulittoral pools 
(Skinner, 2I.ii.1978; ADU, A49198-"Marine Algae of southern Australia" No. 191). 

Asteronema ferruginea appears to be a summer annual, known mainly from November 
to March (from September-Clayton 1974, p. 800) and normally epiphytic on Hormosira, 
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Fig. 2. A. Asleronema Jerruginea on Hormosira (ADU, A52853). B. Bache/olia antillarum (ADU, 
A4921O). C. Kuckuckia spinosa on Amphibolis (ADU, A39457). D. Eclocarpus siliculosus (ADU, 
A54422). E. Ectocarpus Jasciculatus on Ecklonia (ADU, A32006). 
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Fig. 3. Asteronema!erruginea (A, B, D, ADU, A28008; C, ADU, A49198; E, ADU, A30002; F, MELU, 
21231; ADU, A43051). A. Branching filaments showing apical cells and unilocular sporangia. B. Base 
of thallus with branched, multicellular rhizoids. C. Branches. the right with an apical cell and the left 
with a phaeophycean hair. D. Cells showing elongate radiating phaeoplasts, and unilocular sporangia. 
E. Young(?) plurilocular sporangia, F. Plurilocular sporangium, 
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occasionally on Xiphophora, under strong water movement; Clayton (1974, p. 800) records it 
also on Corallina. the barnacle Balanus and on rocks. 

A. jerruginea is closely related to A. austrate Delepine & Asensi (1975) and it is doubtful 
if the latter is distinct. Delepine & Asensi reported a pyrenoid present in the cells and illustrated 
physodes, but their figures are not convincing. and they did not report hairs present in the 
type. A.ferruginea does not apparently have pyrenoids or physodes though this needs checking 
in living material, and occasional phaeophycean hairs are present on some plants. 

Genus BACHELOTIA (Bornet) Kuckuck ex Hamel 1939a: 66 

Thallus heterotrichous. mat-like with long, mostly simple, erect branches from a branched 
entangled base, uniseriate and of similar diameter throughout; hairs absent. Growth diffuse, 
but often with meristematic regions in lower part of filaments. Cells generally short, with one 
or two clusters of elongate phaeoplasts, radiating in an axile position and often appearing 
stellate, each phaeoplast with a terminal pyrenoid in the centre of the stellate group. 

Reproduction by unilocular sporangia formed in intercalary series in the filaments. with 
occasional cells dividing longitudinally; plurilocular organs unknown. 

Type and only species: B. fulvescens (Bornet) Kuckuck ex Hamel [= B. anlillarum (Grunow) 
Gerloff 1959: 38]. 

A monospecific genus, widely distributed in temperate and tropical seas. Pedersen (1984, 
p. 50) places Bache/olia in his Pilayellaceae. 

Baehelotia antillarum (Grunow) Gerloff 1959: 38. Clayton 1974: 751, fig. 2. Magne 1976: 309, 
figs 1-16. Womersley 1967: 190. 
Pilayella antiflarum (Grunow) De Toni. Blomquist 1958,25, figs 1-17. 
B. fulvescens (Bornet) Hamel. Lindauer et al. 1961: 141, fig. I (4,5). 

FIGS 2B, 4A-C 
Thallus (Fig. 2B) forming mats 1-10 cm across in the mid eulittoral, filaments usually 

1-3(-5)cm long, with an entangled, branched base attached by rhizoids, and erect, usually 
sparsely branched filaments (Fig. 4A) but with clustered, short branches in places; filaments 
of similar diameter [(30-)35-45(-55)~m] throughout (Fig. 4B), cells LIB 1-1,5(-2.5); hairs 
absent. Growth diffuse, with prominent meristematic regions in the lower parts of filaments 
(Fig. 4B). Cells with one or two stellate groups of phaeoplasts. 

Reproduction. Unilocular sporangia formed in series (Fig. 4C), with occasional longitudinal 
divisions giving two side-by-side sporangia, producing zoospores, and probably also germi
nating asexually (Clayton 1974, p. 753). 

7~vpe from Guadaloupe, Caribbean; in W(?). 

Distribution: Widespread in warm temperate to tropical seas, forming mats or turfs on rock 
at a lower and mid eulittoral leveL 

In southern Australia, from Point Sinclair, S. Aust., to Nambucca Heads, N.S.W., and 
around Tasmania. 
Selected specimens: Point Sinclair, S. Aust., low eulittoral (Womersley, 9.ii.!954; ADU, 
AI9559). Pennington Bay, Kangaroo I.. S. Aust., rear (mid) eulittoral (Womersley, 19.1.1948; 
ADU, A6463). Point Bunbury, Apollo Bay, Vic., low eulittoral pool (Womersley, 12.iv.1959; 
ADU, A22657). Halfmoon Bay, Bicheno, Tas., pools (Wollaston, 13.viii.l965; ADU, A296(0). 
Bridport. Tas., mid euhttoral pools (Skinner, 23.ii.1978; ADU, A4921O). 

B. antillarum is often common on well-washed lower and mid eulittoral rock, and around 
pools. especially during summer months. 

Genus KUCKUCKIA Hamel 1939b: xii 

Thallus in loose, much branched tufts, filaments uniseriate, attached by rhizoids from 
lower filaments; phaeophycean hairs present. Growth diffuse. Cells generally short, with several 
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Fig. 4. A-C. Bache/olia antillarum (ADU. A22657). A. Basal and erect filaments. B. Filament with 
lower meristematic region and upper mature cells with stellate phaeoplasts. C. Filament with unilocular 
sporangia. D-I. Kuckuckia spinosa (D-H, ADU, A39457; I, ADU, A55784). D. Branch system with 
terminal phaeophycean hairs and sessile sporangia. E. Base of filament with rhizoids. F. Terminal 
phaeophycean hair with a basal meristem. G. Cell of lower filament with elongate phaeoplasts (with 
pyrenoids) and clustered physodes. H. Mid filament with two pedicellate plurilocular sporangia. I. 
Branches with unilocular sporangia. 
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elongate, usually narrow, phaeoplasts often traversing the length of the cell and slightly 
spiralling, each with several projecting pyrenoids. 

Reproduction by sessile or pedicellate plurilocular sporangia and by unilocular meiospor
angia. 

Type species: K. criniger (Kuckuck) Hamel K. spinosa (Kuetzing) Kuckuck 1958: 172). 

A small genus of three species (Hollenberg 1971, p. 14), usually rare. 

Kuckuckia spinosa (Kuetzing) Kuckuck 1958: 172, figs 1-4. Cardinal 1964: 73, fig. 38. Clayton 
1974: 794, fig. 30. Coppejans 1983, pIs 63, 64. 
Kuckuckia criniger (Kuckuck) Hamel. Kylin 1947: 14, fig. 8. 

FIGS 2C, 4D-1 
Thallus (Fig. 2C) tufted, much branched, usually 1-5 cm long, epilithic or epiphytic, 

basally attached by descending rhizoids (Fig. 4E), with long, unbranched filaments below and 
irregularly branched above (Fig. 4D) one to a few cells apart; main filaments (45-)50-90/-Lm 
in diameter, tapering noticeably to 20-30}.lm in diameter in lesser branch lets and 10-15}.lm 
below terminal hairs; phaeophycean hairs (with basal meristem of usually two cells) terminal 
(Fig. 4F) or occasionally lateral on most branchlets, 1O-20/-Lm in diameter. Growth diffuse or 
with intercalary meristems. Cells with several long, usually narrow, phaeoplasts (occasionally 
branched) running lengthwise (Fig. 4G) or spiralling, each with several stalked pyrenoids, and 
centrally massed physodes. 

Reproduction. Plurilocular organs (Fig. 4H) sessile or pedicellate, lateral or terminal on 
short branchlets, conical, 45-100(-130) /-Lm long and 20-35 /-Lm in diameter. Unilocular spor
angia (Fig. 41) ovoid, usually on plants bearing plurilocular organs, 25-35}.lm long and 
20-25}.lm in diameter, with a single-celled pedicel. 

rvpe from Spalato, Italy; in L (Kuckuck 1958, p. 173). 

Distribution: Mediterranean. 
In southern Australia, from Tiparra Reef, Spencer Gulf, S. Aust. to Flinders, Vic., and 

Tasmania. 

Selected specimens: Tiparra reef, Spencer Gulf, S. Aust., 5 m deep on Amphibolis (Shepherd, 
20.viii.J971; ADU, A39457). Investigator Strait, S. Aust., 25 m deep on Posidonia, 3S o I2'S, 
137°31'E (Watson, 9.i.1971; ADU, A38439). Black Point, Yorke Pen., S. Aust., 1.5-2 m deep 
on Sargassum decurrens (Reimers, 15.vi.J986; ADU, AS7120). Shoreham, Western Port, Vic. 
(Clayton, 9.iii.1969; MELU, 21063; ADU, A39497). Stewarts Bay, Port Arthur, Tas., drift on 
Ht?terozostera (Womersley, 30.x.1982; ADU, A55784). 

Some of the Australian specimens compare well with this species from the Mediterranean; 
others, however, while agreeing well in size, form of the phaeoplasts, and the form of the 
plurilocular sporangia, do not show a meristematic zone of two small cells at the base of the 
hair. Clearly, further studies on the variation in Kuckuckia and the distinctions from EClO

carpus are needed. 

Kuckuckia is common as an epiphyte on Amphibolis and Posidonia in 5-6 m depth at 
Tiparra reef in Spencer Gulf, but Clayton's (1974, p. 794) specimens from Port Phillip and 
Western Port in Victoria were apparently in shallow water. 

Genus ECTOCARPUS Lyngbye 1819: 130, nom. cons. 

Thallus filamentous, uniseriate, much branched, with most branches tapering gradually 
to a false hair; phaeophycean hairs absent. Growth diffuse. Cells with several elongate, ribbon
like phaeoplasts, simple or branched and usually relatively broad in relation to the cell, and 
each with several pyrenoids; physodes usually present. 

Reproduction by unilocular (meio-) sporangia, neutral plurilocular sporangia and by 
plurilocular gametangia, all usually pedicellate; generations isomorphic; many species or plants 
reproducing largely by the neutral sporangia. 
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Lectotype species: E. siliculosus (Dillwyn) Lyngbye 1819: 131, pI. 43B,C. 

A common genus credited with numerous species, many of which are probably synonyms 
(Russell 1966). Two species only are here recognised on southern Australian coasts, following 
the study of Russell. The complex reproductive cycle of E. siliculosus is described by Muller 
(1967). 

KEY TO SPECIES OF ECTOCARPUS 

I. Thallus much branched from near the base and above, main branches subdichotomous to 
irregular, without fascicles of branches; plurilocular sporangia elongate, scattered, usually 
not in series .. . . . I. E. siliculosus 

1. Thallus with well developed axes from a clumped base, usually bare below with short 
fasciculate laterals above, branchlets often curved; plurilocular sporangia elongate-ovoid to 
tapering, often in series of 2-4 on axes or branchlets 2. E. Jasciculatus 

I. Ectocarpus siliculosus (Dillwyn) Lyngbye 1819: 13 L pI. 43B,C. Abbott & Hollenberg 1976: 
128, fig. 90. Hamel 1931: 21, fig. 3. Harvey 1848: pI. 162. Muller 1967: 39; 1979: 
312. Russell 1966: 275, figs 3,4. Womersley 1967: 190. 
E. conJervoides (Roth) Le Jolis. Cardinal 1964: 14, figs 2-5. Hamel 1931: 23, fig. 4. 
Rosenvinge & Lund 1941: 14, figs 1-5. 

FIGS 2D, 5A-E 
Thallus (Fig. 2D) medium brown, 1-25 cm long, much and irregularly branched from the 

base with laterals throughout (Fig. 5A), older branches often subdichotomous, sometimes 
secund above but not with fasciculate lateral branch systems, attached by rhizoids from lower 
cells; epiphytic or epilithic, occasionally free-floating. Branches tapering gradually from the 
base, normally into long false hairs (Fig. 5B) with few phaeoplasts and without a basal 
meristem. Lower filaments 20-38(-45) JLm in diameter, cells LIB (0.5-)1-2; branch lets 10-15 JLm 
in diameter, cells LIB (0.5-)1-2; false hairs 8-12(-16) JLm in diameter. Growth diffuse. Cells 
with several elongate or ribbon-like, simple or branched and usually relatively broad phaeo
plasts, each with several pyrenoids (Fig. 5C-E). 

Reproduction by pedicellate or occasionally sessile plurilocular sporangia (or gametangia?) 
scattered on the branchlets, elongate-conical (Fig. 5C,D) to narrow-linear (Fig. 5E) and some
times surmounted by a hair, apically tapering or broader in their centre, 70-160 JLm long and 
(l2-)20-35(-50)JLm in diameter; some plants also bearing ovoid to subspherical, sessile or 
pedicellate unilocular sporangia, (18-)25-38 JLm in diameter (Fig. 5D). 

Type from England; in K(BM)? 

Distribution: Widely distributed in temperate and tropical seas, usually in the intertidal or 
uppermost sublittoral. 

In southern Australia, along the whole coast from Rottnest L (probably further north), 
W. Aus!., through Victoria and Tasmania, into N.S.W. and to southern Queensland. E. 
siliculosus is characteristically a winter species (often replaced by Bache/otia in summer) with 
occasional specimens in other seasons. 

Selected specimens: Point Valliant, Two People Bay, W. Aust., mid eulittoral pool (Worn
ersley, 30. viii.l979; ADU, A50976). Wanna, Port Lincoln, S. Aus!., lower eulittoral (Worner
sley, 21. viii.l967; ADU, A31858-"Marine Algae of southern Australia" No. 29). Pennington 
Bay, Kangaroo I., S. Aust., lower eulittoral (Wornersley, 28.vii.1947; ADU, A5794). Petrel 
Cove, Victor Harbor, S. Aus!., mid eulittoral pools (Wornersley, lO.x.1983; ADU, A54422). 
N.W. of Bluff, Victor Harbor, S. Aus!., mid eulittoral pools (Clarke, 23.vi.1983; ADU, 
A54169). Point Roadknight, Vic., low eulittoral pools (Worners/e" ll.iv.1959; ADU, A22595). 
Apollo Bay, Vic., on Scytosiphon, mid eulittoral pools (Worners/ey, 3I.viii.1971; ADU, A39482-
"Marine Algae of southern Australia" No. 148). Southport, Tas., drift (Gordon, 14.i.1966; 
ADU, A30020). 

Ectocarpus siliculosus is a common winter species in both rough-water and sheltered 
conditions. Typically the branchlets taper gradually into long false hairs, but in some, appar-
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ently young, plants such hair endings are not developed. The plurilocular sporangia vary 
greatly in proportions between different collections. 

2. Ectocarpus fasciculatus Harvey 1841: 40; 1850, pI. 273. Cardinal 1964: 27, fig. 13. Hamel 
1931: 2S, fig. S. Rosenvinge & Lund 1941: 3S, fig. 12. Russell 1966: 268, figs 1,2. 
Womersley 1967: 191. 

FIGS 2E, 5F-H 
Thallus (Fig. 2E) medium to dark brown, usually 0.5-3 cm long, usually epiphytic on 

large brown algae with numerous closely associated basal filaments penetrating the host, 
together with descending rhizoids from the lower cells. Main filaments well developed (Fig. 
5F,G), usually relatively bare below and in their upper part bearing fasciculate, lateral, branch 
systems (Fig. SF,G) with mainly adaxial branching, branchlets often curved and tapering into 
colourless false hairs (Fig. SG). Lower filaments 2S-40 ~m in diameter, cells LjB (1-)1.5-2; 
branchlets 12-22 ~m in diameter, cells LIB 1-2(-3); false hairs 8-10 ~m in diameter. Growth 
diffuse. Cells with several elongate, usually branched, relatively broad phaeoplasts, each with 
several pyrenoids (Fig. SH). 

Reproduction by pedicellate plurilocular sporangia (Fig. SH) usually arranged in series of 
2-4 adaxially on the laterals or more scattered on upper main filaments, elongate-conical, 
60-140 ~m long and (16-)20-40(-4S) ~m in diameter, often present also on short basal fila
ments. Unilocular sporangia not seen in Australian material. 

Type from Britain; in TCD? 

Distribution: Widespread in temperate and colder waters. 
In southern Australia, from Wedge I., S. Aust., to Apollo Bay, Vic., and Eaglehawk Neck, 

Tas., epiphytic on the larger brown algae. Probably more widespread on south-eastern Aus
tralian coasts. 

Selected specimens: Wedge I., S. Aust., on Myriodesma harveyanum, sublittoral fringe 
(Baldock, 29.xii.l963; ADU, A27263). Aldinga, S. Aust., on Ecklonia, upper sublittoral pools 
(Wollaston, I.xi.1967; ADU,A32006). Apollo Bay, Vic., on Scytosiphon, low eulittoral pools 
(Womersiey, 23.i.1967; ADU, A31187). Bridgewater Bay, Vic., on Eckionia, upper sublittoral 
(Womersley, 25.i.1967; ADU, A31777). Point Lonsdale, Vic., on Macrocystis angustifolia, drift 
(Womersley, 12.v.1982; ADU, A55516-"Marine Algae of southern Australia" No. 246). 
Tesselated Pavement, Eaglehawk Neck, Tas., on Po/ycerea, drift (Gordon, 18.i.1966; ADU, 
A30l I I). 

Genus ZOSTEROCARPUS Bornet 1890: 146 

Thallus filamentous, uniseriate, branched, with end cells of branches tapering to a point. 
Hairs absent. Growth by divisions of apical cells and occasional to frequent intercalary 
divisions. Cells with numerous small, discoid phaeoplasts without pyrenoids, with abundant 
physodes and also tannin cells (in the type). 

Reproduction involving plurilocular sporangia formed by peripheral divisions of cells of 
branches, either on one side of or surrounding the branch. 

Type species: Z. oedogonium (Meneghini) Bornet 1890: 146, figs 1-5. Feldmann & Feldmann 
1947: 85, fig. 3. Sauvageau 1931: 89, fig. 16. 

This is a little known genus, previously with only the type species from the Mediterranean, 
collected in depths of 30-70 m (Funk 1955, p. 45), and Z. abyssico/a Taylor (I945, p. 79) 
from Ecuador. Pedersen (1984, p. 50) places Zosterocarpus in his Pilayellaceae, partly on the 
basis that longitudinal divisions occur before formation of plurilocular sporangia. 

Zosterocarpus australica W omersley sp. nov. 

FIGS 6A, 7 A-D 
Thallus (Fig. 6A) medium brown, 1-2 em long, much branched with long, bare filaments 

below and irregular, laterally branched tufts above. Filaments (Fig. 7A) 20-25(-30) ~m in 
diameter below, decreasing gradually to 10-15 ~m in lesser branches which taper to 7-9 JAm 
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Fig. 5. A-E. Ectocarpus siliculosus (A-C, ADU, A54422; D, ADU, A54169; E, ADU, A30020). A. 
Branching pattern. B. Branches with false hairs and plurilocular sporangia. C. Cells and plurilocular 
sporangia. D. Branch with plurilocular and unilocular sporangia. E. Plurilocular sporangia, one with a 
slight hair. F-H. Ectocarpus !asciculatus (ADU, A31777). F. Branching pattern. G. Branch with laterals 
and plurilocular sporangia. H. Cells and plurilocular sporangia. 
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at base of the conical apical cells; mature cells (Fig. 7B) LIB (1-)1.5-2.5(-3); hairs absent. 
Growth by division of the apical cells (Fig. 7C) and by diffuse intercalary divisions elsewhere. 
Cells (Fig. 7B) with numerous discoid to ovoid phaeoplasts, without pyrenoids, and numerous 
centrally aggregated physodes. 

Reproduction. Plurilocular sporangia (Fig. 7C,D) on lesser branches, commonly near the 
base of short laterals, 30-80/tm long, with 2-8 smaller cells cut off peripherally from each of 
2-6 axial cells in an irregular manner; locules 4-8 /tm across. 

Diagnosis: Thallus 1-2 em altus, ramosissimus, in partibus superioribus eaespitosus. Filamenta 20-25 
(-30) I'm diam. in partibus inferioribus, 10-15 I'm superioribus, eellulis apiealibus 7-9):tm diam. Auetus 
apieale diffusumque. Cellulae phaeoplastis numerosis discoideis sine pyrenoidibus. Sporangia plurilo
eularia in ramis minoribus, prope basem ramo rum brevium lateralium, 2-8 cellulis a cellulis axialibus 
peripherice abscissis. 

Holotype from Investigator Strait, S. Aust., 41 m deep, 35°24'S, 137°07'E (Watson, 14.1.1971); 
in ADU, A38165. 

Known specimens: The type and Investigator Strait, S. Aust., 35 m deep, 35°2I'S, 13r07'E 
(Watson, 14.i.1971; ADU, A38204) and 31 m deep, 35°21'S, !3r17'E (Watson, 24.i.1971; 
ADU, A40992). 

This southern Australian species agrees well with the type species from the Mediterranean 
but does not have the occasional swollen cells heavily packed with physodes as in the type 
(Feldmann & Feldmann 1947; Sauvageau 1931) and in Z. abyssicola, though physodes are 
frequent in all cells. Intercalary divisions seem to be much less frequent in the Australian 
species than in the type species. 

Both the type species and Z. australica are deep-water plants, apparently rare. 

~nus SOROCARPUS Pringsheim 1862: 9, nom. cons. 

Thallus filamentous, uniseriate, branched, arising from a basal disc with lower cells 
producing descending rhizoids. Phaeophycean hairs terminal on branchlets. Growth diffuse. 
Cells with numerous discoid phaeoplasts, each with a pyrenoid. 

Reproduction by plurilocular sporangia terminal or lateral on one or a few cells, densely 
grouped to form irregular sori which may become sub-globular, scattered along the branches. 

Type species: S. uvaeformis (Lyngbye) Pringsheim [=S. micromorus (Bory) Silva]. 

A small genus of four or five species (Takamatsu 1936), usually not common. 

Sorocarpus micromorus (Bory) Silva 1950: 256. Clayton 1974: 799, fig. 32. Kornmann & 
Sahling 1977: 115, fig. 59; 1984:87, figs 5-7. Rosenvinge & Lund 1941:58, fig. 30. 
Taylor 1957: 117, pI. 9 fig. 6. 

FIGS 68, 7E-F 
Thallus (Fig. 6B) medium brown, 1-4 cm long, tufted, irregularly branched with bare 

lower main branches (Fig. 7E). Filaments 55-70/tm in diameter below, cells LIB (0.5-)0.7-1.3 
(-1.5); branchlets 30-40 #tm in diameter, cells LIB 0.5-1(-1.5); phaeophycean hairs 10-14/tm 
in diameter. Cells (Fig. 7F) with numerous discoid phaeoplasts each with a pyrenoid, and few 
physodes. 

Reproduction. Plurilocular organs (Fig. 7F) conical to ovoid, densely clustered in groups 
along the branchlets or on short laterals 2-3 cells long and thus forming irregularly shaped to 
sub-globular sori 40-80/tm long and 20-15 /tm in diameter, with locules of sporangia 3-4 ILm 

across. 

Type from Hofmansgave, Denmark; in C (based on Ectocarpus siliculosus (J uvaeformis 
Lyngbye 1819, p. 132, pI. 430.) 

Distribution: N. Europe and N.E. North America, N. Japan. 
In Australia, known only from Mornington, Vic. (Clayton, 2l.ix.1970; MELU, 20519, 

ADU, A39499). 
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Fig. 6. A. Zoslerocarpus austratica (ADU, A38165, holotype). B. Sorocarpus micromorus (MELU 20519: 
ADU, A39499). C. Pilayella littoralis (ADU, A42709). D. Feldmannia irregularis (A22596). E. Feld
mannia paradoxa on Scylosiphon (A31828). F. Feldmannia globi/era (AI9777). 
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Sorocarpus micromorus is known in southern Australia only from the record of King & 
Ducker (1971, p. 116) and description of Clayton (1974, p. 799) from Mornington, Port Phillip, 
Vic., and may be an introduction from ships to this locality. Australian material needs further 
study in relation to the taxa distinguished by Takamatsu (1936) and Kornmann & Sahling 
(1984). 

Abe (1935, p. 335) claimed to have observed fusion of gametes from plurilocular organs 
on different plants from northern Japan, but Pedersen (1974) and Clayton (1974, p. 799) 
found that zoospores from the plurilocular sporangia grew into plants similar to the parent 
and also bore plurilocular sporangia, thus demonstrating that these organs are neutral sporangia 
(on haploid plants according to Pedersen). Clayton also referred to and figured a unilocular 
sporangium terminal on a plurilocular organ; this may be only the "terminal cell" of the 
plurilocular sporangium referred to by Rosenvinge & Lund (1941, p. 59). 

Pedersen (1977, p. 39) has erected the family Sorocarpaceae for Sorocarpus and two other 
genera, based on their sympodial growth and presence of phaeophycean hairs; the latter feature 
occurs in other genera of Ectocarpaceae (e.g. Kuckuckia) and the irregular sympodial growth 
scarcely warrants a separate family, as concluded by Kornmann & Sahling (1984). 

Genus PILA VELLA Bory 1823: 393 

Thallus filamentous, uniseriate, much branched, with filaments tapering into false hairs, 
attached by rhizoids from lower cells. Phaeophycean hairs absent. Growth diffuse. Cells with 
numerous discoid phaeoplasts, each with a pyrenoid. 

Reproduction by intercalary plurilocular gametangia or neutral sporangia or unilocular 
meio- or mitosporangia, surmounted by a uniseriate filament; generations isomorphic. 

Type species: P. littoralis (Linnaeus) Kjellman. 

A genus of several species (Pedersen 1984, p. 13), with the type species found in most 
cold temperate waters. The spelling of the generic name has been discussed by Dixon & 
Russell (1964, p. 280). Pedersen (1984, pp. 50, 51) discusses life history patterns in Pilayella 
and erects the family Pilayellaceae (including several other genera) on the basis that sporangia 
are formed by transformation of vegetative cells and occasional longitudinal divisions occur 
in vegetative cells. 

Pilayella littoralis (L.) Kjellman. Cardinal 1964: 11, fig. I. Clayton 1974: 798. Hamel 1931: 
ll, fig. 2. Knight 1923: 343, pis 1-6. Kornmann & Sahling 1977: 105, fig. 53. Kylin 
1947: 5, fig. lA-Co Pedersen 1984: 13. Rosenvinge & Lund 1941: 5. Russell 1964: 
322, fig. L Womersley 1967: 193. 

FIGS 6C, 7G-J 
Thallus (Fig. 6C) medium to dark-brown, 2-20 em long, much branched (Fig. 7G) irreg

ularly to oppositely, with generally acute branching and branchlets often tending to spiral or 
unilateral arrangement on upper branches. Epiphytic or occasionally epilithic. Filaments (Fig. 
7H) in lower branches 30-50 ~m in diameter, cells LIB 0.5-1.0(-1.5), tapering to 14-20 ~m in 
diameter in branchlets, cells LIB (0.3-)0.5-1.0(-1.2) and 6-10 ~m in diameter in false hairs. 
Growth diffuse, often concentrated near the base of branches. Cells (Fig. 7H) with numerous 
discoid phaeoplasts, each with a pyrenoid, and numerous physodes. 

Reproduction. The gametophyte bearing intercalary plurilocular gametangia, surmounted 
by a filament or false hair of many cells, rarely without such hairs; isogamous or anisogamous; 
sporophyte with plurilocular neutral sporangia (Fig. 7H) similar to the gametangia, 100-250 ~m 
long and 20-40 ILm in diameter, and globular to ovoid unilocular sporangia (Fig. 71,J) borne 
singly or in a series in a similar intercalary position, (16-)20-40(-60) ILm in diameter. 

Type from Europe. 

Distribution: Widespread in temperate and cooler waters. 
From Port Lincoln, S. Aust., to Port Phillip, Vic., and Southport and Port Arthur, Tas. 

New South Wales (May 1939, p. 197). 
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Fig. 7. A-D. Zosterocarpus australica (ADU, A38165, holotype). A. Branch system bearing plurilocular 
sporangia. B. Mature cells with phaeoplasts and centrally aggregated physodes. C. Branchlet with apical 
cells and plurilocular sporangia, surface view. D. Ditto, median view. E-F. Sorocarpus micromorus 
(ADU, A39499). E. Branches with sori of plurilocular sporangia. F. Cells with phaeoplasts and branch 
bearing clustered plurilocular sporangia. G-J. Pilayella littoralis (G-I, ADU, A42709; J, ADU, A55783). 
G. Branching pattern. H. Plurilocular sporangium intercalary on a branchlet. I. Unilocular sporangia 
in branch lets. J. Filaments with rows of unilocular sporangia. 
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Selected specimens: Billy Lights Point, Port Lincoln, S. Aust., 2 m deep (Shepherd, 23.viii.197S; 
ADU, A46S52). Off St Kilda, S. Aust., 1.5 m deep (Lewis, 23.viii.1972; ADU, A42709). Kirk 
Point, Port Phillip, Vic. (Clayton, 30.viii.1971; MELU, 21278, ADU, A430S6). Port Arthur, 
Tas., on boat (Cribb 147.5, Il.vi.195J; ADU, A2I042). Stewarts Bay, Port Arthur, Tas., mid 
eulittoral in shade, with unilocular sporangia (Womersley, 31.x.1982; ADU, AS S783-H Marine 
Algae of southern Australia" No. 242). 

P. littoralis is widely distributed in cooler waters of the world and occurs on the cooler 
parts of the southern Australian coast. Several varieties have been described (see Hamel 1931, 
p. 13), and Pedersen (1984, p. 13) recognises one as the species P. varia Kjellman. The 
southern Australian species has virtually no opposite branches (supposedly typical of P. 
littoralis) but is left in this species pending further studies. 

Occasional longitudinal cell divisions have been reported in P. littoralis, and Wilce et al. 
(1982) have reported a free-living population ascribed to this species but with abundant 
longitudinal divisions in cells of main branches. 

Genus FELDMANNIA Hamel 1939b: xi 

Thallus filamentous, uniseriate, slightly to (usually) densely tufted with a much branched 
entangled basal region with rhizoids, and long, erect, largely unbranched filaments each with 
a basal meristematic zone and longer cells above; erect filaments of fairly uniform diameter, 
sometimes tapering slightly into a false hair. Growth diffuse but largely confined to meriste
rna tic zones at the base of the long erect filaments. Cells with numerous discoid phaeoplasts, 
each with a pyrenoid. 

Reproduction by plurilocular neutral sporangia (or gametangia) and by unilocular meio
sporangia borne below the meristematic zones of the erect filaments; reproductive organs 
usually pedicellate. 

Type species: F. lebeW (Crouan & Crouan) Hamel. 

Feldmannia, a genus of 8- IO species, is distinguished by the growth habit, with branching 
largely confined to the base of the tufts, and long, unbranched filaments surmounting each 
meristematic region; the usually pedicellate reproductive organs are borne on the lower 
filaments below the meristematic regions. One species, F. irregularis, has a greater degree of 
branching with additional meristematic zones, and the plurilocular sporangia are sessile; in 
growth habit, however, it agrees with Feldmannia in that the upper filaments are long and 
unbranched, but some authors have placed it in Giffordia. 

Kommann (1953) and Knoepffler-Peguy (1974) consider that Feldmannia lebeW and 
Acinetospora are stages of one species, but this has not been investigated in Australian taxa 
and for the present it is more convenient to regard the species below as morphological entities. 

KEY TO SPECIES OF FELDMANNIA 

I. Erect filaments in mature plants usually with several meristematic zones, branching abun
dant below but with long unbranched filaments above; plurilocular sporangia usually sessile, 
strongly attenuate . . . . . . . . . . . . . . . .. I. F. irregularis 

I. Erect filaments each with a single, basal or sub-basal meristematic zone, though diffuse 
growth also may occur; plurilocular sporangia mostly pedicellate . . . . . . 2 

2. Tufts mucilaginous, branches (or branch and sporangium) often opposite, plurilocular 
sporangia ovoid to oblong, borne on a 1-3 celled pedicel often longer than the 
sporangium . . . . . . . . . . 2. F. paradoxa 

2. Tufts not mucilaginous, branches rarely opposite; plurilocular sporangia globular to 
ovoid, elongate-ovoid or tapering, with a short, single-celled pedicel 3 
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Fig. 8, A-C. Feldmannia irregularis (ADU, A22596). A. Branching pattern (meristematic zones shown 
by flexuous line). B. Filament showing meristematic regions and sessile plurilocular sporangia. C. Cells 
and sessile plurilocular sporangium. D-H. Feldmannia paradoxa (ADU, A31828). D. Branching pattern 
(meristematic zones shown by flexuous line). E. Branch system with meristematic zones and pedicellate 
plurilocular and unilocular sporangia. F. Young (upper) and mature (lower) cells. G. Plurilocular 
sporangium. H. Unilocular sporangium. 
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3. Filaments (24-)30-50(-60) ~m broad; plurilocular sporangia globular to ovoid with broad 
or truncate apices .............. , ... ,.,.... . ........ 3. F. globifera 

3. Filaments 14-20(-24) ~m broad; plurilocular sporangia usually distinctly tapering, broadest 
near their base or mid part .............. ,., .. , .... , ... 4. F. lebelii 

I. Feldmannia irregularis (Kuetzing) Hamel 1939b: xvii, fig. 61F. Cardinal 1964: 54, fig. 29. 
Knoepffler-Peguy 1970: 173. Womersley 1967: 192. 
Ectocarpus irregularis Kuetzing 1845:234. Hamel 1931: 45, fig. 13. Lindauer et al. 
1961: 148, fig. 8. Rosenvinge & Lund 1941: 50, figs 23, 24. Sauvageau 1933: 101, 
figs 24-27. 
Giffordia irregularis (Kuetzing) Joly. Clayton 1974: 777, figs 19,20. 

FIGS 6D, SA-C 
Thallus (Fig. 6D) medium to dark brown, tufted, with numerous axes arising from a 

clumped base, mostly 0.2-1.5(-3) cm long, much branched in the lower half with long unbranched 
filaments surmounting the meristematic regions (Fig. 8A), usually epiphytic. Filaments (Fig. 
SB) 18-30(-40) ~m in diameter below with cells LIB (1.5-)2-4, of fairly uniform diameter 
throughout and 20-35 /-1m in diameter above the upper meristem with cells becoming LIB 
3-6 and with few phaeoplasts. Growth from meristems (Fig.SB) at base of laterals and usually 
at intervals along main filaments, with occasional other diffuse divisions (especially where 
sporangia occur). Cells (Fig. SC) with numerous discoid phaeoplasts, each with a pyrenoid, 
and aggregated physodes. 

Reproduction. Plurilocular sporangia (Fig.SC) usually sessile (rarely pedicellate), situated 
below upper meristems, single or in series of 2-3, often adaxial, of greatest diameter near 
their base and tapering markedly above, 60-100 ~m long and 22-30(-45) /-1m in diameter. 
Unilocular sporangia (Clayton 1974, fig. 19F) ovoid, sessile. 

Type from the Adriatic Sea; in.L (?)-apparently not located (Clayton 1974, p. 779). 

Distribution: Widespread in temperate waters. 
In southern Australia, from Rottnest 1, W. Aust. to Heron I., Qld. (Clayton 1974, p. 

777); probably more widespread. 

Selected specimens: Point Clune, Rottnest I., W. Aust., on Laurencia elata, 13-14 m deep 
(Walker, 6.xii.1984; ADU, A56634). Venus Bay, S. Aust., sublittoral fringe (Womersley, 
12.ii.1954; ADU, AI9537). Port Hughes, S. of Wallaroo, S. Aust., 1-3 m deep (Gordon-Mills, 
22.xii.l983; ADU, A55417-"Marine Algae of southern Australia" No. 247). Aldinga, S. Aust., 
lower eulittoral pool, on Posidonia australis (Skinner, 25.vii.l978; ADU, A49432). Sandy R. 
mouth, Kangaroo I., S. Aust., low eulittoral pools (Womersley, 5.11.1957; ADU, A20751). 
American R. inlet, Kangaroo I., S. Aust., on Scytosiphon on buoy (Womersley, 30.x.1966; 
ADU, A30S71). Lome, Vic. on Cystophora subfarcinata in low eulittoral pools (Womersley, 
23.i.1967; ADU, A3 I 540). Point Roadknight, Vic., on Notheia, low eulittoral pool (Womersley, 
ll.iv.1959; ADU, A22596). 

F. irregularis was referred to Giffordia by Clayton (1974, p. 777), but most plants are 
typical of Feldmannia in having long unbranched filaments above the upper meristematic 
zones, and restriction of most sporangia to below these zones; it is, however, more branched 
in the lower parts than most species of Feldmannia, with distinct meristematic zones at the 
base of lateral branchlets, and the sporangia are sessile, as in species of Giffordia. Plants which 
resemble GijJordia have usually lost part of the long unbranched terminal filaments, and seem 
to be more common in warmer waters; it is, however, a bridging species between Feldmannia 
and GijJordia. 

2. Feldmannia paradoxa (Montagne) Hamel I 939b: xvii. Clayton 1974: 763, fig. 11. Womersley 
1967: 192. 
Ectocarpus paradoxus Montagne. Hamel 1931: 47, fig. 14. Knoepffler-Peguy 1970: 
139, pI. 1, fig. I. 

FIGS 6E, SD-H 
Thallus (Fig. 6E) medium to dark brown, forming dense mucilaginous tufts 1-2 cm long, 
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with numerous axes from the base, oppositely or alternately branched in their lower half with 
long unbranched filaments surmounting the meristematic regions (Fig. 80); usually epiphytic. 
Filaments (Fig. 8E) (30-)40-75 ~m in diameter below with cells LIB (1.5-)2-4(-5), tapering to 
their apices if unbroken; laterals tapering when young. Growth from meristems (Fig. 8D,E) at 
the base of laterals and of the terminal filaments, with occasional other diffuse divisions 
(especially where sporangia occur). Cells (Fig. 8F) with numerous discoid phaeoplasts each 
with a pyrenoid, and centrally aggregated physodes. 

Reproduction. Plurilocular sporangia (Fig. 8G) with a 1-3 celled pedicel (often longer than 
sporangium), alternate or often opposite another sporangium or lateral, ovoid to oblong and 
tapering only slightly, apex usually rounded to truncate, 60-120(-140) ~m long and (35-) 
50-SO ~m in diameter. Unilocular sporangia (Fig. 8H) subspherical to ovoid, sessile, 40-60 ~m 
in diameter. 

Type from Capraria, Italy; in Pc. 

Distribution: Widespread in temperate seas. 
In southern Australia, from KelIidie Bay, Coffin Bay, S. Ausl. to Flinders, Vic. (Clayton 

1974, p. 764). 

Selected specimens: Kellidie Bay entrance, Coffin Bay, S. Aust. on Scytosiphon, lower 
eulittoral (Womersley, 22.viii.1967; ADU, A31828). Point Riley, Spencer Gulf, S. Ausl., on 
Cladostephus, upper sublittoral (Womersley, 26.iii.1950; ADU, AI3023). Flinders, Vic. (Clay
ton, 22.viii.1970; MELU, 21038). 

F. paradoxa is fairly extensively branched in the lower half (as is F. irregularis) with 
numerous laterals each showing basal meristematic regions. The plurilocular sporangia do not 
taper markedly as in the latter species and are also pedicellate. 

3. Feldmannia globifera (Kuetzing) Hamel I 939b: xvii, fig. 61G. Cardinal 1964: 57, figs 31, 
32. Clayton 1974: 754, fig. 3. King & Ducker 1971: 115. Knoepffier-Peguy 1970: 174. 
Kuckuck 1958: 179, figs 5-10. Womersley 1967: 191. 
Ectocarpus globifer Kuetzing. Hamel 1931: 49, fig. 15E. Sauvageau 1933: 93, figs 22, 
23. 
Feldmannia simplex (Crouan & Crouan) Hamel 1939b: xviii, fig. 61 H. Cardinal 1964: 
55, fig. 30. Clayton 1974: 754, fig. 4. Knoepffier-Peguy 1970: 176. Womersley 1967: 
192. 
Ectocarpus simplex Crouan & Crouan. Hamel 1931: 50, fig. 15A-D. Sauvageau 1933: 
SO, figs 17-21. 

FIGS 6F, 9A-D 
Thallus (Fig. 6F) medium to dark brown, forming tufts 0.5-2 cm long, irregularly branched 

close to the compact, entangled base and with long, unbranched filaments (Fig. 9A) with a 
single meristematic region near their bases (Fig. 9B), usually epiphytic and attached by rhizoids. 
Filaments (Fig. 9B) (24-)30-50(-60) ~m in diameter with cells LIB 1-2.5(-4), in terminal 
filaments 30-55(-60) ~m in diameter with cells LIB (1.5-)2-2.5(-4), of fairly uniform diameter 
but gently tapering above. Growth (Fig. 9B) from distinct single meristems at the base of each 
terminal filament. Cells (Fig. 9C) with numerous discoid to elongate (LIB up to 2.5) phaeoplasts 
each with a pyrenoid, and centrally aggregated physodes. 

Reproduction. Plurilocular sporangia (Fig. 90) usually with a one (-3) celled pedicel 
(occasionally sessile), globular to ovoid with broadly rounded apex, 60-90(-100) ~m long and 
50-80 ~m in diameter. Unilocular sporangia rare, sessile, ovoid, 35-60 ~m in diameter. 

Type from Spalato (Split), Yugoslavia; in L. 

Distribution: Widespread in temperate seas. 
In southern Australia, from Elliston, S. Ausl., to Mallacoota, Vic. and around Tasmania. 

Selected specimens: Elliston, S. Aust., on Codium galeatum, upper sublittoral (Parsons, 
24. viii.! 967; ADU, A31944). Port Hughes, S. of Wallaroo, S. Aust., 1-3 m deep (Gordon
Mills, 22.xii.1983; ADU, A55415-"Marine Algae of southern Australia" No. 24S). Christies 
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Beach, S. Aust., upper sublittoral pools (Womersley, 14.x.1968; ADU, A32874). American R. 
inlet, Kangaroo I., S. Aust., on buoy (Womersley, 17.viii.1954; ADU, AI9777). Point Bunbury, 
Apollo Bay, Vic., on Codium fragile, upper sublittoral pool (Womersley, 12.iv.1959; ADU, 
A22647). Remine, Tas., on Codiumfragile, reef pools (Wollaston & Mitchell, 25.ii.1964; ADU, 
A27516). 

Clayton (1974, p. 754) has discussed the degree of variation in shape of plurilocular 
sporangia in this complex and considers that these species cannot be kept separate. However, 
it is possible that some specimens placed by Clayton as F. simplex (e.g. her Fig. 4B,C) would 
be here placed under F. lebelii (see below). The filament diameter within F. globifera is usually 
within the range 26-58!lm (as in Clayton Fig. 4A) whereas F. lebelii is 14-20(-24)!lm in 
diameter (as in Clayton Fig. 4B) with elongate, tapering sporangia (as in Clayton Fig. 4C). 

Clearly further studies are necessary of this complex and its variation using living or 
preserved material. 

4. Feldmannia lebelii (Crouan & Crouan) Hamel 1939: xvii. 
Ectocarpus lebelii Crouan & Crouan. Feldmann 1937: 247, fig. 35D,E. Hamel 1931: 
41, fig. II. 
Feldmannia caespitula var. lebelii (Crouan & Crouan) Knoepffier-Peguy 1970: 160, 
figs 8,9. 

FIG.9E-J 
Thallus medium brown, forming small tufts 1-5(-8) mm long, usually on larger brown 

algae, with densely clustered filaments at the base with filaments and rhizoids penetrating the 
host, and occasional branches below the meristematic zones at the base of each long unbranched 
terminal filament (Fig. 9E). Filaments (Fig. 9F) slender, of fairly uniform diameter throughout, 
(12-)14-20(-24) !lm, with cells LIB (1.5-)2-4 in both lower parts and upper terminal filaments. 
Growth mainly from the single meristems (Fig. 9F) but with occasional diffuse divisions. Cells 
(Fig. 9G,H) with numerous discoid phaeoplasts each with a pyrenoid and clustered physodes. 

Reproduction. Plurilocular sporangia (Fig. 9G-I) usually with a single-celled pedicel, occa
sionally sessile, elongate and tapering, (40-)60-120( -160)!lm long and (15-)20-35( -40)!lm in 
diameter. Unilocular sporangia (Fig. 9J) borne near base of filaments, pedicellate, subspherical 
to slightly ovoid, 20-25 !lm in diameter. 

Type from Brest (Finistere), France; in CO (or PC?). 

Distribution. Europe and the Mediterranean. 
In southern Australia, known from Port Noarlunga, S. Aust., on Sargassum in reef pools 

(Womersley, 2.i.1963; ADU, A27062). Seal Beach, Kangaroo I., S. Aust., on Codium galeatum, 
drift (Womersley, 2I.i.1965; ADU, A28899). Point Roadknight, Vic., on Corallina, low eulit
toral pools (Womersley, 22.i.1967; ADU, A31523). Lome, Vic., on Suringariella, low eulittoral 
pools (Womersley, 23.i.1967; ADU, A31535). Binalong Bay, Tas., on Phyllospora, upper 
sublittoral (Wollaston & Mitchell, 3.iii.1964; ADU, A27944). Bicheno, Tas., on Cystophora 
subfarcinata, uppermost sublittoral (Skinner, 22.ii.1978; ADU, A492 14). Tesselated Pavement, 
Eaglehawk Neck, Tas., on Hormosira, lower eulittoral (Gordon, 13.i.1966; ADU, A30083). 

The only previous southern Australian record of F. lebeW is that of King & Ducker (1971, 
p. 115) from Queenscliff, Vic. 

The specimens grouped above as F. lebelii form small tufts, mostly on larger brown algae, 
of typical Feldmannia form and with slender filaments, rarely over 20 !lm in diameter. They 
agree fairly well with descriptions and illustrations (e.g. Hamel 1931, p. 41, fig. II) of this 
species. Comparisons are needed with slender forms (with tapering plurilocular sporangia) 
placed in the F. glob!{era-F. simplex complex by Clayton (1974), but which are here placed 
under F. lebeW. 

F. lebeW is considered to be a phase of Acinetospora by Kornmann (1953) and Knoepffier
Peguy (1974, 1977), but this has not been established for Australian material. 
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Fig. 9. A-D. Fe/dmannia glohifera (ADU, A31944). A. Branching pattern. B. Branching system with 
plurilocular sporangia; upper filaments several times longer than shown. C. Mature cell with phaeoplasts 
and physodes. D. Pedicellate plurilocular sporangium. E-J. Feldmannia /ehefii (E-G, ADU. A27062; 
H, ADU, A49214; I, ADU, A31523; J, ADU, A28899). E. Branching pattern. F. Filaments with 
meristematic regions and plurilocular sporangia. G. Tapering plurilocular sporangium. H. Elongate 
plurilocular sporangia. I. Plurilocular sporangia with more rounded ends J. Unilocular sporangia. 
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Genus ACINETOSPORA Bornet 1891: 370 

Thallus filamentous, uniseriate, much branched and forming a tangled, diffuse mass 
adhering to other algae by means of slightly curved lateral branch lets, filaments with rounded 
end cells or tapering slightly into false hairs; branches usually arising from the middle of the 
parent cell. Growth diffuse but with defined meristematic regions at the base of lateral 
branchlets. Cells with numerous discoid phaeoplasts each with a pyrenoid, and physodes. 

Reproduction by (a) plurilocular sporangia with large locules, (b) plurilocular organs 
("antheridia") with numerous small locules, (c) unilocular sporangia giving rise to numerous 
zoospores, and (d) monosporangia, which liberate the whole contents as a non motile spore. 

Type species: A. pusilla (Griffiths & Harvey) De Toni [= A. crinita (Carmichael) Kornmann]. 

A genus of two (?) species (A. crinita and A. nicholsoniae Hollenberg 1971, p. 12) of 
uncertain life history and relationships. The function of the reproductive organs, all of which 
occur in Australian material, is not clear, especially that of the so-called "antheridia". The 
above reproductive structures, together with the presence of slightly curved branchlets ("cram
pons") which assist in entangling the branches to form a diffuse thallus, characterise the genus; 
a further feature is that the branches and reproductive organs commonly are attached about 
the middle of the parent cell, rather than at the upper end. 

Acinetospora erinifa is considered by Kornmann (1953) and Knoepffier-Peguy (1974, 
1977) to be a stage in the life history of Feldmannia (F. lebelii or other species). 

Acinetospora crinita (Carmichael) Kornmann 1953: 205, figs 1-14. Clayton 1974: 749, fig. I. 
King & Ducker 1971: 115. Kornmann & Sahling 1977: 115, fig. 60. Knoepffier-Peguy 
1974: 44, figs 1-7, pI. I. Tanaka & Chihara 1977: 249, fig. 2. 
Ectocarpus crinitus Carmichael ex Harvey. Harvey 1850: pI. 330. 
A. pusilla (Griffiths & Harvey) Bornet. Blomquist 1955: 46, figs 1-10. Hamel 1931: 
75, fig. 22. 
Ectocarpus pusillus Griffiths. Bornet 1891: 356, pI. 7 figs 1-5. Harvey 1848: pI. 153. 

FIGS lOA, llA-E 
Thallus (Fig. lOA) medium brown, irregularly branched, forming loose tangled masses to 

8 cm long attached to other algae by recurved branch lets, with long branches (Fig. IIA) bearing 
shorter laterals from centrally on the parent cell, with rounded end cells or tapering slightly 
into false hairs; short, straight to curved laterals are frequent on older filaments. Filaments 
(Fig. IIA,B) 24-34/Lm in diameter below with cells LIB (0.5-)1-2(-3), decreasing to 15-20/Lm 
in diameter in branchlets with cells LIB 0.5-2(-4), and then to 6-10 J.(m in diameter in false 
hairs with cells LIB 4-6. Growth diffuse, sometimes with meristematic regions at the base of 
laterals (Fig. 11 B). Cells (Fig. 11 C,D) with numerous discoid phaeoplasts, each with a pyrenoid, 
and centrally aggregated small physodes. 

Reproduction. Plurilocular organs usually sessile (Fig. II C) with large locules, tapering, 
70-120/Lm long and 30-40 J.(m broad; those with small locules (antheridia ?) on different 
filaments, tapering, usually reflexed forwards (Fig. liD), 40-80 J.(m long and 16-28 J.(m in 
diameter. Unilocular sporangia (Fig. lIE) terminal on a short branch or single pedicel cell, 
subspherical, 40-60 J.(m in diameter. Monosporangia (Fig. lIC) sessile, 20-28 J.(m in diameter. 
All reproductive organs usually centrally situated on parent cell. 

Type from Appin, Scotland, in BM. 

Distribution: Europe, western North Atlantic, Japan. 
In southern Australia, from Granite I., Victor Harbor, S. Aust. to Nambucca Heads, 

N.S.W. 

Selected specimens: Granite I., Victor Harbor, S. Aust., upper sublittoral (Clayton, 23.iLI974; 
MUCV, 502, ADU, A4477 I). "The Granites", 16 km N. of Kingston, S. Aust., lower eulittoral, 
shaded (Womersley, 24.ii.1984; ADU, A54824). Nora Creina, S. Aust., upper sublittoral 
(Clayton, 17.ii.1974; MUCV, 501, ADU, A44772). Point Bunbury, Apollo Bay, Vic., lower 
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Fig. 10. A. Acinetospora crinita (ADU, A54824). B. Giffordia sordida (ADU, A55332). C. GifJordia 
sandriana on Posidonia (ADU, A427 16). D. Giffordia mitchelliae on Cystophora intermedia (ADU, 
A46789). E. Giffordia granulosa (ADU, A39491). 
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eulittoral pool (Womersley, 12.iv.1959; ADU, A22658). Sorrento, Vic., dredged 10m deep 
(Womersley, 7.iv.1969; ADU, A22770). Nambucca Heads, N.S.W. (Clayton, 26.v.1971; MELU, 
21029). 

Kornmann (1953) considers that Acinetospora is the diploid phase and Feldmannia lebelii 
(or F. padinae) is the haploid phase of a single species. Both phases occur on southern 
Australian coasts and they may well be connected but the nature of the various reproductive 
organs awaits detailed study. 

Genus GIFFORDIA (Batters) Hamel 1939b: x 

Thallus filamentous, uniseriate, much branched, tufted or forming loose entangled masses, 
attached by rhizoids, with branches often tapering into false hairs. Growth by meristematic 
regions (usually well defined, vague in some species) at the base of each branch. Cells with 
numerous discoid phaeoplasts, each with a pyrenoid. 

Reproduction by plurilocular neutral sporangia, unilocular meiosporangia, and in some 
species by gametangia (apparently male and female gametangia in some species); reproductive 
organs usually sessile, borne below and above the meristematic zones. 

Type species: G. secunda (Kuetzing) Batters. 

Giffordia, a genus of 7 or 8 species, is distinguished from Feldmannia largely by its habit, 
being much branched plants with meristematic regions at the base of each lateral and the 
laterals are relatively short, in contrast to the relatively very long, unbranched filaments 
terminating the meristematic regions in Feldmannia. In Giffordia, the sporangia occur both 
above and below the meristematic regions, and they are normally sessile. 

KEY TO SPECIES OF GIFFORDIA 

1. Thallus forming loose tangled masses, branching sparse and usually many cells apart; 
plurilocular sporangia plentiful to rare, scattered, conical; unilocular sporangia on separate 
plants; in calm water habitats .". , ..... , . . , .. I. G. sordida 

1. Thallus forming distinct tufts a few mm to 10 em long, branching frequent along the main 
axes or laterals; plurilocular sporangia usually abundant; unilocular sporangia present on 
plants bearing plurilocular sporangia; in moderate to strong water movement .. 2 

2. Plurilocular sporangia usually in series (often adaxial) from each cell of laterals, 
occasionally more scattered, elongate-ovoid to conical .... . . .. 2. G. sandriana 

2. Plurilocular sporangia usually separated, rarely more than 2 or 3 on adjacent cells 
(sometimes so in G. mitchelliae but then sub-cylindrical) ... 3 

3. Plurilocular sporangia straight, sub-cylindrical with slightly tapering and rounded ends 
.. , . . . . . . . .. 3. G. mitchelliae 

3. Plurilocular sporangia usually upwardly curved, broadest near their base and usually 
tapering above, not sub-cylindrical but conical to ovoid or subspherical .4 

4. Thallus usually with occasional to frequent opposite branches, rarely with branches 
alternate only; plurilocular sporangia subspherical to ovoid, asymmetric, often mostly 
unilateral and adaxial on the laterals .4. G. granulosa 

4. Thallus usually with only irregularly alternate laterals; plurilocular sporangia ovoid to 
elongate-ovoid, scattered irregularly (sometimes clustered) on all sides of laterals 

5. G. ovata 

I. Giffordia sordida (Harvey) Clayton 1974: 785, figs 25, 26. 
Ectocarpus sordidus Harvey 1859b: 294. Womersley 1967: 191. 

FIGS lOB, IlF-1 
Thallus (Fig. lOB) medium brown, forming loose tangled masses 5-30(-100) cm across, 

on larger algae or seagrasses or free floating, with sparse branching (Fig. II F) usually many 
cells apart; short laterals, irregularly arranged, are usually present near ends of longer branches, 
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Fig. n. A-E. Acinetospora crinita (ADU, A22658). A. Branching pattern. B. Branches with meristematic 
regions. C. Plurilocular sporangium with large loculi and two monosporangia. D. Plurilocular organ 
("antheridium"). E. Unilocular sporangium. F-1. GifJordia sordida (F-H, ADU, A45397; I, ADU, 
AI0288). F. Branching pattern (meristematic regions shown by flexuous lines). G. Filament with sparse 
laterals and pluriLocular sporangia; short rhizoidal branch on basal filament. H. Plurilocular sporangia. 
I. Filaments with rhizoidal laterals and unilocular sporangia. 
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and rhizoid-like lateral branches (Fig. IIG), occasionally clustered and of a few cells, are 
usually present on large branches. Filaments (Fig. IIG) with long, only occasionally branched, 
axes (25-)30-50(-60) /-tm in diameter with cells LIB 1-1.5(-2), then tapering to branchlets 
10-20/-tm in diameter with cells LIB 1-1.5(-2.5), with a conical apical cell when young and 
when mature tenninating in a false hair (6-)8-1O(-15)/-tm in diameter with cells LIB 4-8. 
Growth from scattered and often indistinct meristematic regions in axes and main branches 
(Fig. II F) with more defined meristems at the base of branchlets. Cells with numerous discoid 
to lobed or elongate (LIB 2-4) and often irregularly shaped phaeoplasts each with one (-2) 
pyrenoid, and only few or inconspicuous physodes. 

Reproduction. Plurilocular sporangia (Fig. IIG,H) scattered or occasionally grouped, 
sessile (or rarely pedicellate), conical, reflexed forward, (40-)50-70 Ilm long and 20-40/-tm in 
diameter, LIB 2-3. Unilocular sporangia (Fig. III) on separate plants, scattered, sessile, ovoid, 
35-50/-tm long and 20-35/-tm in diameter. 

Type from George Town, Tas.; holotype in TCD, isotype in BM. 

Distribution: In southern Australia, from Coffin Bay, S. Aust., to Crawfish Rock, Westernport 
Bay, Vic. and the north coast (at least) of Tasmania. 

Clayton (1974, p. 786) records G. sordida from Hayman I., Qld, but it is unknown outside 
Australia (see Clayton 1974, p. 786). 

This species is confined to calm, sheltered bays and inlets, or to sheltered rock pools. 

Selected specimens: Coffin Bay, S. AUSl., upper sublittoral on flats (Womers/ey, 1O.i.1951; 
ADU, AI3755). Rabbit I., Pelican Lagoon, American R. inlet, Kangaroo I., S. Aust., 1-2 m 
deep (Womersley, 31.v.1947; ADU, A5805). Vivonne Bay, Kangaroo I., S. Aust., in shaded 
end of large rock pool, S. side of Ellen Point (Womersley, 14.i.1948; ADU, A8210 and 
30.i.1956; ADU, A20288-unilocular). Port MacDonnell, S. Aust., drift (Womersiey, 2l.iv.1984; 
ADU, A55332-"Marine Algae of southern Australia" No. 243). Crawfish Rock, Westernport 
Bay, Vic., 4m deep (Watson, 29.v.1974; ADU, A45397). 

G. sordida differs from other species of GifJordia in its loose, tangled habit, in its sparse 
branching, and in production of plurilocular and unilocular sporangia on separate plants, 
implying gametophytic and sporophytic generations (Clayton 1974, p. 790). 

2. Giffordia sandriana (Zanardini in Kuetzing) Hamel 1939b: xiv. Cardinal 1964: 37, fig. 18. 
Clayton 1974: 782, figs 23, 24. King & Ducker 1971: 116. Kornmann & Sahling 
1977: 109, fig. 56. Tanaka & Chihara 1977: 245, fig. 1. Womersley 1967: 193. 
Ectocarpus sandrianus Zanardini in Kuetzing 1849: 451. Rosenvinge & Lund 
1941: 44, fig. 18. 

FIGS loe, 12A-D 
Thallus (Figs 10C, 12A) medium brown to dark greenish brown, densely tufted, 0.5-6 

(-20) cm long, with several axes attached by descending rhizoids (which often surround the 
axis) from few to many cells above the base (Fig. 12A), much branched spirally below and 
commonly with unilateral and adaxial branching above; usually epiphytic. Filaments (Fig. 
12A,B) tapering gradually, 35-55 ji.m in diameter below (narrower near the base) with cells 
LIB (0.5-)1-1.5, mid branches 20-30/-tm in diameter with cells LIB (0.5-)0.8-1.2, lesser 
branches 12-181lm in diameter with cells LIB 1-1.5(-2), tapering to short tenninal cells or 
into slight false hairs 4-8 Ilm in diametcr. Growth from prominent meristems at the base of 
each branch and by scattered intercalary divisions. Cells (Fig. 12C) with numerous discoid 
phaeoplasts each with a pyrenoid, and physodes. 

Reproduction. Plurilocular sporangia (Fig. 12B,C) sessile, in unilateral and adaxial rows 
of several [3-8(-12)] sporangia on consecutive cells of the branch or with odd cells either 
without a sporangium or with a branchlet; sporangia elongate-ovoid to conical and sub-basally 
or centrally broadest and tapering to a rounded apex, straight to slightly reflexed upwards, 
30-851lm long and 18-451lm in diameter when mature, LIB (2-)2.5-3.5(-4). Unilocular 
sporangia (Fig. 12D) on plants bearing plurilocular sporangia, sessile, scattered or in rows, 
ovoid, 30-55/-tm long and 20-40 ji.m in diameter. 

Type from the Adriatic Sea; in Museo Civico Correr, Venice, Italy. 
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Fig. 12. A-D. GifJordia sandriana (A,e, ADU, A29269: B,D, ADU, A42716). A. Habit. B. Lateral with 
an adaxial series of plurilocular sporangia and young branch lets. C. Plurilocular sporangia in interrupted 
series. D. Unilocular sporangia. E-G. GifJordia mitchelliae (E,F, ADU, A31945; G, ADU, A21044). E. 
Habit, with plurilocular sporangia. F. Plurilocular sporangia. G. Unilocular and plurilocular sporangia. 
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Distribution: Widespread in temperate seas. 
In southern Australia, from St ,Kilda and American R. inlet, Kangaroo I., S. Aust. to 

Kilcare, N.S.W. Apparently not known from Tasmania. 

Selected specimens: Off St Kilda, S. Aust., on Posidonia australis, 1.5 m below low tide (S. 
Lewis, 23.viii.1972: ADU, A42716). American R. inlet, Kangaroo I., S. Aust., 4-6 m deep 
(Womersley, 22.viii.1963; ADU, A26975). Robe, S. Aust., drift on Dictyopteris muelleri (Wom
ersley, 16.v.1965; ADU, A29269). Kirk Point, Port Phillip, Vic. (Clayton, 6.ix.1971; ADU, 
A43075). 

G. sandriana is distinguished by thc plurilocular sporangia, often with occasional branches, 
arising from every cell in a series of 3-8 or even more along a branch. It is one of the less 
common species of Giffordia on southern Australian coasts. 

3. Giffordia mitchelliae (Harvey) Hamel 1939b: xiv, fig. 61C. Cardinal 1964:45, fig. 23. Clayton 
1974: 779, figs 21,22. King & Ducker 1971: 116. Kuckuck 1963: 374, figs 7,8. 
Womersley 1967: 193. 
Ectocarpus mitchelliae Harvey 1852: 142, pI. 12G. 

FIGS IOD, 12E-G 
Thallus (Fig. 10D) medium to dark brown, loosely to densely tufted, (0.5-)1-4(-10) cm 

long, with the axes attached by a tuft of descending rhizoids from the lower cells, much 
branched (Fig. 12E) irregularly to spirally or tending to unilateral above; epilithic or epiphytic. 
Filaments (Fig. 12E,F) tapering gradually, 30-60 ~m in diameter below with cells LIB 1-2 
(-2.5), mid branches 25-40 ~m in diameter with cells LIB (0.7-)1-1.6(-2), lesser branchlets 
20-30 ~m in diameter with cells LIB (0.5-)1-1.5, tapering into false hairs 8-20 ~m in diameter 
with cells LIB 4-6. Growth from scattered meristematic regions along the main axes and 
meristems at the base of most branches, with further scattered intercalary divisions. Cells 
(Fig. 12F) with numerous discoid phaeoplasts each with a pyrenoid, and clustered physodes. 

Reproduction. Plurilocular sporangia (Fig. 12E,F) scattered but often tending to be unilateral 
and adaxial, sessile, cylindrical and straight but usually tapering slightly to rounded ends, 
(50-)60-140 ~m long and 20-40 ~m in diameter, LIB (2.5-)4-6; sporangia with large or small 
locules reported (Clayton 1974, p. 779). Unilocular sporangia (Fig. 12G) on same plants as 
plurilocular sporangia, scattered, sessile, ovoid, 40-60 ~m long and 16-27 ~m in diameter. 

Type from Nantucket, Massachusetts, U.S.A.; in TCD. 

Distribution: Widespread in temperate and subtropical seas. 
In southern Australia, along the whole coast from (at least) Rottnest 1., W. Aust. to 

southern Queensland and including Tasmania. 

Selected specimens: King Head, Rottnest I., W. Aust., low eulittoral on reef edge (Womersley, 
6.ix.1979; ADU, A50804). Middleton Beach, Albany, W. Aust., upper sublittoral on Amphibolis 
antarctica (Womersley, 29.viii.1979; ADU, A51379). Elliston, S. Aust., upper sublittoral on 
Codium galeatum (Parsons, 24. viii.1967; ADU, A31945). Cape Carnot, S. Aust. on Cystophora 
intermedia in pools (Womersley, 3.xii.1975; ADU, A46789-H Marine Algae of southern 
Australia" No. 171). Petrel Cove, Victor Harbor, S. Aust., upper sublittoral on rock (Woelkerling, 
15.vii.1968; ADU, A32619). Crawfish Rock, Westernport Bay, Vic., 2 m deep (Watson, 
28.v.1974; ADU, A45373). Tesselated Pavement, Eaglehawk Neck, Tas., upper sublittoral 
pools (Parsons & Womers[ey, 30.x.1982; ADU, A545 17-"Marine Algae of southern Australia" 
No. 17Ia). Stingray Bay, Port Arthur, Tas. (Cribb 160.3, l6.x.1951; ADU, A21044). 

G. mitchelliae is one of the commonest Ectocarpaceae along southern Australia, being 
found under strong wave action and also in fairly calm conditions. The plurilocular sporangia 
are distinctive, being straight and cylindrical but with tapering and rounded ends. MUlier 
(1969) has reported anisogamy in European material, but only one size of plurilocular locules 
has been observed in Australian specimens and these are taken to be sporangia!. 



GifJordia ECTOCARPACEAE 53 

Fig. 13. A-D. GifJordia granulosa (A,C, ADU, A\3930; D, ADU, A20751; D, ADU, A43071). A. Plant 
with largely opposite branching. D. Plant without opposite branching. C. Plurilocular sporangia on 
opposite branches. D. Branch with unilocular and plurilocular sporangia. 
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4. Giffordia granulosa (Smith) Hamel 1939b: xv, fig. 61E. Cardinal 1964: 39, figs 19, 20. 
Clayton 1974: 770, figs 15, 16. King & Ducker 1971: 115. Kornmann & Sahling 1977: 
109, fig. 55. Kuckuck 1961: 119, figs 1-9. Womersley 1967: 192. 
G. secunda sensu Womersley 1967: 193. 

FIGS tOE, 13A-D 
Thallus (Fig. IOE) medium to dark brown, usually densely tufted and 0.5-2(-10) cm high, 

with one to several axes attached by descending rhizoids (which often surround the axis) from 
few to many cells above the base, much branched (especially above) with frequent to occasional 
opposite branches (Fig. 13A) as well as spirally or largely unilaterally arranged branchlets (Fig. 
13B); usually epiphytic. Filaments (Fig. 13A,B) tapering markedly between base and apices, 
30-80!Lm in diameter below (slenderer near the very base) with cells LIB (0.5-)1-2, mid 
branches 40-60!Lm in diameter with cells LIB (0.5-)1-1.5(-2), lesser branch lets 20-30(-40)!Lm 
in diameter with cells LIB (0.3-)0.5-1, tapering, straight to reflexed and with short end cells 
when young, -with long slender false hairs 8-12(-20)!Lm in diameter when mature. Growth 
mainly from meristems at the base of each branch, also with scattered intercalary divisions. 
Cells (Fig. 13C) with numerous discoid phaeoplasts each with a pyrenoid, and centrally 
clustered physodes. 

Reproduction. Plurilocular sporangia (Fig. 13C) sessile, single, usually unilaterally and 
adaxially arranged, conical to ovoid and broadest near their base, asymmetrical and upwardly 
curved or lying adjacent to the branch, 50- IOO!Lm long and 25-70!Lm in diameter when 
mature, LIB usually 1-1.5(-2). Unilocular sporangia (Fig. 13D) rare, on plants also bearing 
plurilocular sporangia, sessile, ovoid, 50-80!Lm long and 35-55 !Lm in diameter. 

Type from England; not located (Clayton 1974, p. 772). 

Distribution: Widely distributed in temperate seas. 
In southern Australia, from Elliston, S. Aust., to Mallacoota, Vic. and the west coast of 

Tasmania. 

Selected specimens: Elliston, S. Aust., on Dictyota diemensis in sublittoral pools (Womersley, 
15.i.1951; ADU, AI3930). Sandy R. mouth, Kangaroo I., S. Aust., lower eulittoral (Womersley, 
5.ii.l957; ADU, A55518). Pennington Bay, Kangaroo I., S. Aust., sublittoral fringe, epiphytic 
(Womersley, 3I.xii.1949; ADU, A50539). Robe, S. Aust., drift on Dictyopteris muelleri 
(Womersley, 16.v.1965; ADU, A29267). Bridgewater Bay, Vic., on Pyura in pools (Womersley, 
28.i.1964; ADU, A27435). Apollo Bay, Vic. 0.5 m deep on pipeline in harbour (Owen, l.ix.1971; 
ADU, A39491-"Marine Algae of southern Australia" No. 30). Kirk Point, Port Phillip, Vic. 
(Clayton, 30.viii.1971; MELU, 21138, ADU, A43071). Remine (Trial Harbour), Tas., on 
Halopteris in reef pools (Wollaston & Mitchell, 25.ii.1964; ADU, A29298). 

Womersley (1967, p. 193) recorded G. secunda (Kuetzing) Batters from southern Australia, 
but Clayton (1974, p. 773) has referred these specimens to G. granulosa since they do not 
possess two types of plurilocular organs as in G. secunda (Sauvageau 1896b, p. 388). Their 
branching is largely alternate without opposite branches, but such forms do occur in G. 
granulosa (Kuckuck 1961, figs 3-9). 

5. Giffordia ovata (Kjellmann) Kylin 1947: 9, fig. 3A,B. Pedersen 1979a: 57, figs 1-5. Lund 
1959: 43, fig. 4. Cardinal 1964: 49, fig. 26. 
Ectocarpus ovatus Kjellmann. Rosenvinge & Lund 1941: 46, figs 20-22. 
G. intermedia (Rosenvinge) Lund 1959: 48, fig. 5. Pedersen 1979a: 64. Clayton 1974: 
773, figs 17, 18. King & Ducker 1971: 115. 
G. Juscata sensu Kornmann 1954: 41, fig. 1. Clayton 1974: 767, figs 13, 14. King & 
Ducker 1971: 115. Kornmann & Sahling 1977: 112, fig. 57. Kuckuck 1961: 140, figs 
12-16. 

FIG. 14A-C 
Thallus medium to dark brown, forming loose tufts (0.5-)2-4(-6) cm long with indistinct 

bases, sparsely to moderately irregularly to oppositely branched; epilithic or epiphytic. Filaments 
(Fig. 14A,B) tapering, 19-28(-34)!Lm in diameter in main filaments with cells LIB 
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Fig. 14. A-C. Giffordia ovata (after Clayton 1974, fig. 17). A,B. Filaments with meristematic regions 
and plurilocular sporangia. C. Cell with phaeoplasts and pyrenoids. D. Streblonema/asciculatum (ADU, 
A5S723). Filament with plurilocular sporangia, a hair, and basal (rhizoidal) filaments penetrating the 
host. E,F. Gonanema ramosum (ADU, A55953). E. Thallus (diagrammatic) on Adenocystis, showing 
erect assimilatory filaments with zone of plurilocular sporangia, long hairs, and basal filaments pene
trating the host. F. Assimilatory filaments, hairs and plurilocular sporangia. 
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(0.5-)1-1.5(-2), branch lets 15-25 #Lm in diameter with cells LIB 0.5-1.2, tapering into false 
hairs. Growth from scattered meristematic regions, often towards the upper end of erect 
filaments. Cells (Fig. 14C) with discoid phaeoplasts, each with a pyrenoid. 

Reproduction. Plurilocular sporangia (Fig. 14A,B) usually opposite or in threes around 
one cell, sessile or occasionally on a unicellular pedicel, conical, (60-)80-110 #Lm long and 
(20-)40-50 #Lm in diameter, LIB 1.5-2. Unilocular sporangia rare, on the same plants as 
plurilocular sporangia, sessile, ovoid, 40-45 #Lm long and 25-30 #Lm in diameter. 

Type from Swedish west coast; in UPS? 

Distribution: Cold temperate to subarctic waters of the Northern Hemisphere. 
In southern Australia, from Mornington, Flinders and Waratah Bay, Victoria. 

Selected specimens: Mornington, Vic. (Clayton, 27.ii.1968, as G. Juscata; MELU, 21069; 
ADU, A39495; and 17.viii.I970, as G. intermedia; MELU, 21042; ADlJ, A39498). Waratah 
Bay, Vic. (Clayton, 2.vi.1971, as G. intermedia; MELlJ, 21028; ADU, A54739). 

G. ovata is known only from the records of Clayton (1974) under G. fuscata andG. 
intermedia. G. Juscata (Zanardini) Kuckuck in the sense of Kornmann (1954, p. 41, fig. I) is 
considered by Lund (J 959, p. 44), Cardinal (1964, p. 50), Norris & Wynne (1968, p. 135) and 
Pedersen (1979a, p. 64) to be GifJordia ovata, and to be distinct from Zanardini's original 
plant of E. Juscata from the Adriatic Sea. Both G. Juscata and G. intermedia as described by 
Clayton (1974) may belong to G. ovata as above, characterised by having the plurilocular 
sporangia frequently opposite. However, the plurilocular sporangia in Clayton's specimens of 
G. intermedia are more pointed than in figures of G. ovala. Clayton's Fig. 13B of G. Juscata 
is very similar to her Fig. 15 of G. granulosa. 

Genus KUETZINGIELLA Kornmann in Kuckuck 1956: 293, 314 

Thallus of prostrate filaments of short cells on the host surface and relatively short, erect, 
simple or slightly branched filaments; basal filaments appressed, becoming pseudoparenchy
matous; erect filaments without phaeophycean hairs but often tapering into false hairs. Growth 
diffuse or from short, scattered, meristematic regions. Cells with numerous discoid phaeoplasts 
each with a pyrenoid. 

Reproduction by plurilocular organs and unilocular sporangia, sessile on the basal layer 
or on 1-3 celled pedicels lateral on the erect filaments. 

Type species: K. battersii (Bornet) Kornmann in Kuckuck. 

A genus of only a few (3?) species which occur epiphytically on the surface of other algae. 

Kuetzingiella sp. 

Clayton (1974, p. 794, fig. 31) described an un-named species of Kuetzingiella from Apollo 
Bay, Point Lonsdale and Sorrento, Vic., either epilithic or epiphytic on Hormosira and 
Xiphophora chondrophylla. She considered it to differ from other species of the genus in 
having long, narrow, plurilocular sporangia, and she also compared it to the genus Herponema. 

Further studies are needed to establish and characterise the occurrence of Kuetzingiella 
in southern Australia. 

Genus STREBLONEMA Derbes & Solier 1851: 100 

Thallus forming small tufts (0.5-3 mm high) with endophytic, horizontal to descending 
filaments within the host cortex, and erect or creeping, slightly to moderately branched 
filaments outside the host; phaeophycean hairs usually present. Growth diffuse. Cells usually 
short, with several discoid phaeoplasts per cell. 

Reproduction by uniseriate to multiseriate plurilocular organs and by unilocular sporangia, 
borne terminally or laterally on the erect or creeping filaments. 

Type species: S. sphaericum (Derbes & Solier) Thuret in Le Jolis 1863: 73. 
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A comparatively large genus of 30-40 species of minute epiphytes attached in the outer 
cortex of other brown and red algae. Kuckuck (1954) listed 24 species while Hamel (1931, 
pp. 65-70) described 5 species from France and Setchell & Gardner (1925, pp. 440-453) 
described 16 species from the Pacific Coast of North America; the latter were reduced to 10 
species by Abbott & Hollenberg (1976, pp. 149-156). 

Streblonema is usually placed in the Ectocarpales due to similarity to other genera of the 
Ectocarpaceae, from which it differs by the minute free filaments and higher proportion of 
endophytic filaments. However, Streblonema-like stages occur in the life history of Aspero
coccus jislulosus, Lilosiphon pusillus and other genera (Pedersen 1984, pp. 19, 31, 66) and 
many Streblonema species may not be independent entities. 

The following species is now recorded from southern Australia and several further species 
probably occur. 

Streblonema fasciculatum Thuret in Le 10lis 1863: 73. Hamel 1931: 69, fig. zOe. Kuckuck 
1954: 109, fig. 4. Taylor 1957: 114. 

FIG.14D 
Thallus (Fig. 140) endophytic in Chordariales (e.g. Leathesia) with branched, more or 

less horizontal, filaments just within the host cortex, rhizoidal filaments penetrating deeply, 
and plurilocular sporangia and phaeophycean hairs emerging from the host. Filaments 6-10 j.tm 
in diameter with cells irregularly cylindrical and LIB 1-2(-3); phaeophycean hairs (Fig. 140) 
with a basal meristem of 2-4 cells and 8-10 j.tm in diameter above with cells LIB 5-10. Cells 
with a few elongate to discoid phaeoplasts. 

Reproduction by sessile or shortly pedicellate multi seriate plurilocular sporangia (Fig. 
140), single or clustered, each tapering from their mid or lower regions, 40-60(-80) j.tm long 
and 16-20 j.tm in diameter. 

Type from Cherbourg, France, in Caslagnea virescens; in Herb. Thuret, Pc. 

Distribution: Northern Europe, from France to Norway; N.E. U.S.A.; Japan. 
In southern Australia, known from Nora Creina, S. Aust., upper sublittoral, in Helminth

ocladia densa (Moore, 26.ii.1983; AOU, A56577), and Shelter Point, Boat Harbour beach, N. 
Tas., mid eulittoral in Leathesia dijJormis (Womersley, 16.x.198Z; ADU, A55723). 

The above collection agrees well with descriptions and illustrations of S. Jasciculatum 
from Europe, where it is known from a variety of Chordarialean hosts. The irregular prostrate 
filaments occur just below the surface of the Leafhesia, with rhizoids penetrating deeper, and 
with the sporangia and hairs emergent from the host. The sporangia are all simple and agree 
with those of f. simplex (Kuckuck 1954, fig. 4B,C). 

Genus GONONEMA Kuckuck & Skottsberg in Skottsberg 1921: 9 

Thallus of elachistoid tufts of uniseriate filaments, epiphytic, with clumped filaments 
below bearing elongate plurilocular organs in a basal zone, with longer, erect assimilatory 
filaments and hairs from lower filaments; some assimilatory filaments bearing short, seriate, 
plurilocular organs. 

Life history direct in European species (Pedersen 1981 b). 
Reproduction by basal plurilocular gametangia (?) either basal or seriate on assimilatory 

filaments, and basal, unilocular sporangia. 

Type species: G. peclinatum (Skottsberg) Kuckuck & Skottsberg in Skottsberg 1921: 9, fig. 3. 
The type description was clearly based on this species rather than G. ramosum. 

Gononema includes some four species, the type and G. ramosum from Antarctic waters. 
and two species from cold temperate North Atlantic waters (Pederson 1981 b). Most are 
epiphytes, often on larger brown algae. G. ramosum occurs in the cryptostomata of Adenocystis 
utricu/aris, and specimens agreeing well with Skottsberg's descriptions occur on this host on 
south-eastern Tasmanian coasts. 
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Gononema in habit is comparable to E/achista, with tufts bearing plurilocular sporangia 
in the basal zone, and smaller such sporangia on other filaments. All filaments are uniaxial, 
and phaeophycean hairs arise from lower parts of the tufts. Gononema is currently placed in 
the Ectocarpaceae, and appears to differ from Streb/onema in forming more distinct elachistoid 
tufts with the sporangia forming a zone in the basal part of the tuft. However some Streb/onema 
species are quite similar to Gononema and further studies of their relationships are clearly 
needed. 

Gononema ramosum (Skottsberg) Kuckuck & Skottsberg in Skottsberg 1921: 11, figs 2d-f, 4. 
E/achista (?) ramosa Skottsberg 1907: 54, figs 66-68. 

FIG. 14E,F 
Thallus (Fig. 14E) 1-2 mm long, forming elachistoid tufts in cryptostomata of Adenocystis 

(or Caepidium). Basal filaments closely associated laterally, bearing assimilatory filaments 
300-500 ~m long, 6-10 ~m in diameter and (20-) 25-35 cells long (Fig. 14F), each LIB (1-) 
1.3-2.0, with several discoid phaeoplasts per cell, and long phaeophycean hairs (to 2 mm long) 
extending beyond the assimilatory filaments, 8-1 0 ~m thick. 

Reproduction by basal plurilocular organs (Fig. 14F), uniseriate to occasionally biseriate, 
6-12(-15) I'm broad and 40-70 I'm long with 8-12 locules, dehiscing apically; lateral plurilo
cular organs on assimilatory filaments, 6-8 I'm broad and 25-35 I'm long with 5-8 locules 
(Fig. 14F, lower left). Unilocular sporangia (not seen on Australian specimens) basal, 75-100 ~m 
long and 21-24 p.m in diameter (Skottsberg 1921, p. 11). 

Type from Fuegia, S. America; in UPS. 

Distribution: Southern South America (Patagonia, Fuegia, Falkland Is). 
In southern Australia, known from Safety Cove, Port Arthur, Tas., mid eulittoral on 

Adenocystis (Womersley & Parsons, 3 Lx. 1982; ADU, A 55953). 

The Tasmanian specimens agree well with Skottsberg's descriptions and illustrations, 
though the plurilocular organs are slightly smaller and no unilocular sporangia have been seen 
in the former. It seems likely that G. ramosum may occur on Adenocystis through most of its 
range. 

ORDER CHORDARIALES Setchell & Gardner 

Thallus (sporophyte) discoid or crustose and a few cells thick, or tufted, pulvinate or 
irregularly lobed and 2-20 mm thick, or terete, simple to much branched and 3-50 cm high; 
larger taxa usually mucoid; epilithic or epiphytic. Structure heterotrichous, of loosely to closely 
aggregated filaments, always haplostichous, usually differentiated into a medulla of relatively 
clear cells and a cortex of assimilatory, darkly pigmented filaments, with or without phaeo
phycean hairs, and bearing the reproductive organs. Growth by apical or subapical cells in 
discoid taxa, and apical, or diffuse, or trichothallic in cortical filaments of pulvinate or erect 
taxa. Phaeoplasts single to (usually) several per cell, discoid and each usually with a pyrenoid, 
or stellate and single (in Scytothamnus and Splachnidium). 

Life history usually diplohaplontic and heteromorphic, the sporophyte macroscopic and 
gametophyte microscopic; or direct from zooids of either phase. Plethysmothalli present in 
some taxa (Wynne & Loiseaux 1976, p. 440). 

Reproduction. The sporophyte by unilocular (usually meio-) sporangia or neutral pluril
ocular sporangia. Gametophytes isogamous, rarely anisogamous. Gametes in some taxa capable 
of parthenogenetic development. 

An order of some 11 families and over 60 genera (Wynne & Kraft 1981, p. 746; Wynne 
1982, p. 116), of which 8 families occur on southern Australian coasts. The Chordariales 
include a rather heterogeneous group of families associated together in the one order by their 
heteromorphic life history and haplostichous construction, with intercalary parenchymatous 
divisions being absent, or, at least, rare. Growth varies from apical or subapical (e.g. Myri
onemataceae, Ralfsiaceae, Spermatochnaceae) to trichothallic and multiaxial in many Chor
dariaceae. 
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While the Myrionemataceae are usually placed in the Chordariales, the Ralfsiaceae are 
more commonly placed in the Ectocarpales (e.g. Bold & Wynne 1985, p. 314) or as a separate 
order. However, they are related in habit and thallus construction to the Myrionemataceae 
and at least most of the Ralfsiaceae have, as far as is known, direct life histories (as do some 
Myrionemataceae). Both these families are therefore included in the Chordariales, as done by 
Kylin (1947), Taylor (1960) and Abbott & Hollenberg (1976). 

Life history studies are needed on nearly all southern Australian Chordariales. In many 
species from elsewhere in the world it has been shown that the phase present is often dependent 
on the season, and in some cases the zygote develops into a microthallus which recycles via 
plurilocular sporangia until conditions are suitable for the adult sporophyte. The complexity 
and temperature dependence of the life histories has been shown by Milller (1981) for 
Spermatochnus, and many southern Australia taxa of Chordariales are only evident (as the 
macrothallus) during summer months. 

The following keys apply to the sporophytic macrothalli and not, in general, to the 
microscopic gametophytic thalli or plethysmothalli. 

KEY TO FAMILIES OF CHORDARIALES 

I. Thallus crustose, discoid to spreading and I mm to several cm across, epiphytic or epilithic 
(or on wood), formed of radiating, prostrate filaments with all or most cells producing an 
erect or assurgent filament, a hair or a reproductive organ; growth of the filaments largely 
apical ......... ......... . . . . . . . . . . . . . . . . . ... 2 

1. Thallus tufted, globular or pulvinate, or erect and simple or branched, differentiated into 
a colourless medulla and outer assimilatory cortex of erect filaments a few to many cells 
long, discrete or pseudoparenchymatous, and bearing reproductive organs laterally or in 
conceptacles ... . 3 

2. Thallus minute, 0.5-5 mm across, epiphytic, with a monostromatic (occasionally 
distromatic in some genera) basal layer of radiating filaments, each cell of which 
produces a short (3-10 celled), free, simple or slightly branched, erect filament, or a 
hair or a reproductive organ ........... . .. MYRIONEMATACEAE 

2. Thallus usually 0.5-4(-10) em across, circular or irregularly spreading, epilithic or on 
solid substrates, with a monostromatic (or becoming polystromatic) basal layer of 
radiating filaments, with each upper cell producing one or two erect, simple or slightly 
branched filaments (usually 8-20 cells long) bearing terminal, lateral or intercalary 
reproductive organs .... . . . . . . . . . .. .......... . .. RALFSIACEAE 

3. Thallus tufted, globose or pulvinate, with the cortical filaments continuing in the direction 
of the medullary filaments ..... . . 4 

3. Thallus erect, simple or (usually) much branched, with the cortical filaments more or less 
at right angles to the medullary filaments ............... . ................ 5 

4. Thallus 2-15 mm high, epiphytic, pulvinate or tufted, composed of short, erect, free 
filaments forming a medulla giving rise to a cortex with two types of filaments, shorter 
determinate ones and longer indeterminate ones; phaeophycean hairs absent 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ............ ELACHIST ACEAE 

4. Thallus globose or prostrate, pulvinate or convoluted, epiphytic or epilithic, gelatinous 
with filaments enclosed in mucilage; cortex with one type of filament; phaeophycean 
hairs present . . . . . . . . . . . . . . . . .. LEA THESIACEAE 

5. Growth subapical, by few to numerous, discrete, usually trichothallic filaments at apex of 
branches, with lateral filaments arising from subapical cells; cortical filaments not com
pacted (except in Chordaria); hairs single and scattered, arising from outer medullary or 
inner cortical cells; reproductive organs (unilocular or plurilocular) scattered, borne laterally 
from near the base or from the upper cells of the cortical filaments. CHORDARIACEAE 

5. Growth apical, by one to numerous apical cells not surmounted by filaments, undergoing 
periclinal divisions to form filaments and dividing by anticlinal or oblique divisions to 
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form lateral filaments; cortical filaments free or, usually, compacted laterally and pseudo
parenchymatous; reproductive organs (unilocular sporangia) formed from enlarged cortical 
cells, or cut off laterally from lower cells of cortical filaments, or formed in con-
ceptacles . . . . . . . . . . . . . . . . .. . ......... 6 

6. Thallus slender, much branched, with either one or 4-5 central filaments each arising 
from a slightly protruding apical cell; cortical assimilatory filaments either long, or 
reduced to tufts, or rudimentary, in each case free; phaeoplasts discoid 
. . . . . . . . . . . . . . . . . . . ... SPERMATOCHNACEAE 

6. Thallus with simple, clavate, vesicles, or much branched, coarse to moderately slender, 
multiaxial with a convex to concave apex of numerous dividing apical cells (with 
single, larger, pyriform "apical" cells in Splachnidium); phaeophycean hairs clustered 
into depressions (cryptostomata) or conceptacles; phaeoplasts discoid or stellate ... 7 

7. Thallus developing from a group of apical filaments, either in a convex apex or at the base 
of a hair group in an apical depression, producing a multiaxial thallus; phaeophycean hairs 
clustered in shallow depressions or in cryptostomata; phaeoplasts discoid or stellate; unil
ocular sporangia borne amongst cortical cells in vague but usually extensive surface sori 

........ SCYTOTHAMNACEAE 
7. Thallus with discrete, inactive, pyriform cells at the apex of branches and in conceptacles, 

surrounded by filaments with apical cells which divide anticlinally and below periclinally; 
short, clavate, 4-8 celled hairs present on cortical cells near branch apices, phaeophycean 
hairs present in conceptacles; phaeoplasts stellate; sporangia borne in conceptacles 

.. SPLACHNIDIACEAE 

FAMILY MYRIONEMATACEAE Naegeli 

by S. Skinner & H.B.S. Womersley 

Thallus (sporophyte) discoid, 0.5-5 mm across, consisting of a monostromatic (occasion
ally distromatic in some genera) layer of prostrate radiating filaments either closely associated 
into a radially symmetrical thallus or somewhat irregular with the radiating filaments partly 
separated from each other, with each cell producing a short, free, unbranched or occasionally 
branched filament 2-10 cells long and of uniform height, or a phaeophycean hair (with or 
without a basal sheath), or a reproductive organ; epiphytic. Growth largely apical, from the 
marginal cells of the disc or the terminal cells of the erect filaments; germination stellate or 
unipolar, with heteroblasty common. Gametophyte usually of branched, filaments. 

Life history heteromorphic but not markedly so. 
Reproduction by meiospores from unilocular sporangia on the sporophyte and by isoga

metes from plurilocular gametangia on the gametophyte; the zooids from unilocular organs 
may also act as gametes, and zooids from plurilocular sporangia may reproduce the sporophyte 
directly in some species; plurilocular organs uniseriate or biseriate. 

Loiseaux (1967a) recognised three tribes in the Myrionemataceae, and (1967b) investigated 
the life history of several species. The tribe Myrionemeae has a monostromatic disc, erect 
filaments from all disc cells and of equal height, and uni- or biseriate plurilocular organs; the 
Hecatonemeae have a partly distromatic disc, erect filaments not from all disc cells and of 
uneven height, and pluriseriate, lanceolate plurilocular organs; and the Ralfsieae have a 
pluristromatic thallus and erect filaments of equal height. The Ralfsieae are considered below 
as the family Ralfsiaceae. Pedersen (1984) regards the Hecatonemeae as including microthalli 
of members of the Punctariaceae and believes that Hecatonema is related to this family rather 
than the Myrionemataceae; Hecatonema is referred below to the Dictyosiphonales. 

The Myrionemataceae include several genera (Parke et al. 1976, p. 559) as well as 
Myrionema. Compsonema is similar to Myrionema in having a monostromatic base, but 
differs in having multi seriate plurilocular sporangia (Setchell & Gardner 1922, p. 353) and 



Myrionema MYRIONEMA T ACEAE 61 

also in having a single, sinuate or lobed, phaeoplast (Kuckuck 1953, p. 318). Chilionema is 
similar to Hecatonema in having the cells of the disc often divided horizontally, and differs 
in having the erect filaments unbranched and with terminal sporangia and hairs (Kuckuck 
1953, p. 318). 

Species of both Compsonema and Chilionema appear to be present on seagrasses and 
larger algae on southern Australian coasts, but these have not as yet been described. In view 
of the likelihood of their being stages in the life history of larger brown algae, and the need 
for culture studies to assess their position, they are not included in this account. Chilionema 
may well be better placed in the Punctariaceae, as with Hecatonema. 

Pedersen (1984, p. 68) has shown that Myrionema-like micro thalli occur in several genera 
of Chordariaceae, and he considers at least some species of Myrionema to be derived by 
regressive evolution from the Chordariaceae, as hypothesized by Loiseaux (1972). 

Genus MYRIONEMA Greville 1827: pI. 300 

ThaI/us (sporophyte) minute, 0.5-5 mm across, discoid or of grouped, radiating filaments, 
epiphytic. Basal layer monostromatic, of radiating filaments with each cell (except those near 
the margin) producing one or two short, erect, free filament(s) of equal height, or a reproductive 
organ or a hair. Growth largely apical. GametophWe of branched filaments. 

L{fe history heteromorphic or direct. 
Reproduction by meiospores (which may act as gametes) from unilocular sporangia and 

by zoospores from neutral, uniseriate (occasionally biseriate), plurilocular sporangia on the 
discoid sporophyte, and by isogametes from plurilocular gametangia on the gametophyte. 

Type species: M. strangulans Greville. 

A genus of numerous species, often not well known as to their life histories. Five species 
can now be recorded for southern Australia, and others are likely to occur. However, some 
may well be stages in life histories of other taxa of Chordariales (Pedersen 1984, p. 68), but 
they are described under Myrionema below to permit their recognition. 

KEY TO SPECIES OF MYRIONEMA 

I. Thallus forming brown, more or less circular, discs on Ulvales or the seagrass Zostera, 
contrasting with the host colour . . . . . . . . . . . . . . ..... 2 

I. Thallus forming irregular patches or discs on larger brown algae, not contrasting with the 
host ..................... . . . . . . . . . .3 

2. Epiphytic on Viva or Enteromorpha; discs adhering to host throughout; ascocysts 
absent; hairs (7-)8-12 j:tm in diameter . . . . . . . . . . 1. M. strangulans 

2. Epiphytic on Zostera; discs becoming domed as their central part separates from host 
surface; ascocysts present, elongate, overtopping the 3-5 celled erect filaments in the 
central part of the disc; hairs 14-20 j:tm in diameter .. . ... 2. M. latipi/osum 

3. Epiphytic on Adeno(vstis, forming irregular patches with the radiating basal filaments 
usually separate; erect filaments single from most basal cells, 4-7 cells long 
. . . . . . . . . . . . . . . . . . . . . . . . . 3. M. incommodum 

3. Epiphytic on Fucales; erect filaments often arising in pairs from each cell of basal layer, 
usually 5-15 cells long . . . . . . . . . ... 4 

4. Epiphytic on Caulocystis, Cystophora and Sargassum, more or less discoid, with erect 
filaments usually 4-8 cells Jong and often branched; hairs with their meristem 3-4 
cells above their base 4. M. ramulans 

4. Epiphytic on Myriodesma calophyl/um, forming irregular discs with erect filaments of 
two heights, intermixed, the longer of 9-15 cells and the shorter of 4-5 cells; hairs 
with their meristem 5-11 cells above their base . . . . . . . . . 5. M. myriodesmae 
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Fig. 15. A. Myrionema strangulans (ADU, A29639). B. Ralfsia verrucosa, on limpets and rock (ADU, 
AI 5364). C. Pseudolithoderma australis on plastic (ADU, A54022, holotype). D. Halothrix ephemeralis 
(ADU, A32664, holotype). 

l. Myrionema strangulans Greville 1827: pI. 300. Abbott & Hollenberg 1976: 158, fig. 125. 
Hamel 1935: 88, fig. 24 (l-1O). Harvey 1850: pI. 280. Kornmann & Sahling 1983: 46, 
figs 28, 29. Kylin 1947: 36, fig. 28. Lindauer et af. 1961: 205, fig. 35 (1-7). Loiseaux 
1967b: 547, figs 8-11. Womersley 1967: 229. 

FIGS 15A, 16A-C 
Thallus (Figs 15A, 16A) light greenish-brown to medium brown, regularly discoid, 0.5-2 

(-3) mm across, epiphytic on VIva (and occasionally on Enteromorpha). Basal layer (Fig. 
16B,C) monostromatic, of subdichotomous, radiating, closely adjacent filaments adherent to 
the host surface (older cells with short attachment pegs), with marginal cells more elongate 
and inner cells mostly 8-14!Lm long, 5-8!Lm broad and 4-8!Lm high. Erect assimilatory 
filaments (Fig. 16C) forming a shallow even dome, arising from almost every cell of the basal 
layer commencing 10-20 cells within the disc margin, when mature (10-) 1 oo-130!Lm and 
5-8(-10) cells high, with the cells (8-)15-25 /.Lm long and 4-6}.tm in diameter, with the terminal 
cell slightly clavate, 10-25}.tm long and 7-IO!Lm in diameter; cells with several discoid to 



Myrionema MYRIONEMATACEAE 63 

F 

U 
I I 

Fig. 16. A-C. Myrionema strangulans (ADU, A29639). A. Disc (diagrammatic) with monostromatic 
margin (outside line of dashes), and hairs and unilocular sporangia on central part with erect filaments. 
B. Margin of disc showing apical cells and formation of erect filaments from cells of basal layer. C. 
Radial section showing basal layer. erect filaments, a phaeophycean hair and unilocular sporangia. D
F. Myrionema latipilosum (ADU, A48l42, holotype). D. Margin of disc, with formation of erect 
filaments (stippled) from older basal layer cells, ascocysts (clear with double line wall) and hair (lying 
away from margin). E. Radial section of thallus showing basal layer, phaeophycean hairs, ascocysts 
and plurilocular sporangia. F. Radial section, with thallus convex and centrally free of host surface, 
showing basal layer, erect assimilatory filaments, a phaeophycean hair, ascocysts and unilocular spor
angia. 
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irregularly-shaped phaeoplasts, each with 1(-2) pyrenoids. Hairs phaeophycean, usually with 
a basal collar, scattered, (6-)8-12 /.Lm in diameter. 

Reproduction. Plurilocular sporangia on a unicellular pedicel from scattered cells of basal 
layer, filiform, uniseriate and with 8-12 locules, of similar height to ere~t filaments (Kylin 
1947, fig. 28C-E); not observed on Australian plants. Unilocular sporangia (Fig. 16C) borne 
laterally on the short basal or second cell of erect filaments, singly or in pairs, ovoid to ovoid
clavate, (25-)30-60/.Lm long and 15-20/.Lm in diameter. 

Type from Appin, Scotland; in E. 

Distribution: Widespread in temperate seas. 
In southern Australia, from Wedge t, S. Aust., to Crawfish Rock, Westernport Bay, Vic. 

and around Tasmania. Probably more widespread. 

Selected specimens: Wedge t, S. Aust., on Viva on rock platform (Baldock, 29.xii.1963; 
ADU, A27325). Wallaby t, American R. inlet, Kangaroo t, S. Aust., on Viva, low eulittoral 
(Womersley, 28.viii.l950; ADU, AI5285). Rosetta Bay, Victor Harbor, S. Aust, low eulittoral 
on U. australis (Womersley, 7.ix.1986; ADU, A57139-"Marine Algae of southern Australia" 
No. 1 S6a). Encounter Bay, S. Aust., on Enteromorpha compressa, uppermost sublittoral 
(Skinner, 21.viii.1978; ADU, A49514). Robe, S. Aust., on U/va, upper sublittoral (Womersley, 
6.xi.1965; ADU, A29639-"Marine Algae of southern Australia" No. 156). Crawfish Rock, 
Westernport Bay, Vic., on VIva, lower eulittoral (Womersley, 29.viii.1971; ADU, A39441). 
Bombay Rock, Tamar Est., Tas., on U/va, upper sublittoral (Womersley, 27.i.1949; ADU, 
AI0373). The host of M. strangulans is usually Viva australis. 

Loiseaux (1967b, fig. II) has shown that European M. strangulans has a heteromorphic 
life history, with the discoid sporophytes producing either plurilocular neutral sporangia or 
unilocular sporangia producing zooids which form either a filamentous gametophyte (with 
isogametes) or which fuse directly. Only unilocular sporangia have been observed on Australian 
plants and the filamentous gametophytes have not been recorded. Skinner (1981) found a 
direct life history for southern Australian plants, with the zooids from unilocular sporangia 
forming new discoid thalli again producing unilocular sporangia. The unilocular sporangia on 
Australian plants are distinctly more elongate than those figured for European plants. 

2. Myrionema latipilosum Skinner & Womersley sp. nov. 

{<"IG. 16D-F 
Thallus medium brown, regularly discoid and domed with the margins adherent to the 

host and the disc centre becoming free, 0.2-1.0 mm across, epiphytic on Zostera. Basal layer 
(Fig. 16D-F) monostromatic, of subdichotomous, closely adjacent, filaments radiating from a 
central group of 4 cells; cells (8-)12-20/.Lm long, 4-8/.Lm broad and 4-6/.Lm high. Erect 
assimilatory filaments (Fig. 16F) relatively few, scattered, 30-65/.Lm and 3-5 cells high, with 
the cells 10-12 /.Lm long and (3-)4-7 /.Lm in diameter throughout; phaeoplasts probably 1-3 per 
cell. Ascocysls (Fig. 16F) frequent, arising from cells of the basal layer, cylindrical to slightly 
clavate and 2-3 times as high as erect assimilatory filaments, thick walled with hyaline 
contents, 60-120/lm high and 8-12(-IS) /.Lm in diameter. Hairs (Fig. 16E) phaeophycean. 
numerous, scattered, 14-20/lm in diameter, with a narrower basal cell and a basal collar. 

Reproduction. Plurilocular sporangia (Fig. 16E) filiform, sessile on cells of the basal layer, 
uniseriate to biseriate with 16-20 locules, opening by a terminal pore, (30-)45-70( -120) flm 
long and (S-)7-12 /.Lm in diameter. Unilocular sporangia (Fig. 16F) on separate plants, ovoid, 
sessile on cells of the basal layer, 40-65 /lm long and 20-30/lm in diameter. 

Diagnosis: Thallus patinarius tholiformis cum marginibus adhaerentibus in medio absistente, 0.2-1.0 mm 
diam., in Zostera epiphyticus; thallus in base monostromatico, filis contiquis ex cellulis quattuor 
radiantibus, paucis filis erectis et dispersis, 30-65 /-1m altitudine, 3-5 cellulis 10-12 /-1m longitudine 
atque (3-)4-7 /-1m diam. constructis; crebris cum ascocytibus quam filis erectis vel bis terque altioribus 
crassis in pelle, 60-120 I'm altis atque 8-12(-15) I'm in diam.; pilis multis 14-20 I'm diam. 

Sporangia pluriloculari filiformia uniseriata vel biseriata cum 16-20 loculis, (30-)45-70 
(-120) I'm longibus atque (5-)7-12 /-1m diam., sporangia unilocularia ovoidea, sessilia, 40-65/-1m longa 
atque 20-30 I'm diam. 
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Fig. 17. A-C. Myrionema incommodum (ADU, A55952). A. Margin of basal layer, with young erect 
filaments from older cells. B. Radial section showing erect assimilatory filaments (with phaeoplasts in 
some cells), a phaeophycean hair and plurilocular sporangia. C. Radial section with erect assimilatory 
filaments, a phaeophycean hair and unilocular sporangia. D-F. Myrionema ramulans (ADU, A49058, 
holotype), D. Margin of basal layer, with young erect filaments from older cells. E. Radial section with 
erect assimilatory filaments, a phaeophycean hair and plurilocular sporangia. F. Radial section with 
erect assimilatory filaments, phaeophycean hairs and unilocular sporangia. 
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Type from the Onkaparinga Estuary, S. Aust., on blades of Zostera muelleri (Thomas, 
28.vi.1977; grown in culture); holotype in ADU, A48142. 

Distribution: Only known from the Onkaparinga Estuary, S. Aust. (type and Skinner, I.vii.1977; 
ADU, A48143). 

Myrionema latipilosum is named after its very broad hairs, and belongs to the M. 
balticum-M. magnusii-M. orbiculare group (Loiseaux 1967b, p. 562) which have prominent 
ascocysts. It differs from these species in having broader hairs, very long ascocysts, and long, 
filiform plurilocular sporangia. M. latipilosum has been studied mainly in culture, where it 
developed more conspicuously on the Zostera blades than was apparent in field collections. 

Skinner (1981) showed that the life history of M. latipilosum is probably direct from 
plurilocular sporangia, but the growth of zooids from unilocular sporangia was not observed. 

3. Myrionema incommodum Skottsberg 1907: 52, figs 56-60; 1921: 15, fig. 6d-h. Womersley 
1967: 229. 

FIG. 17A-C 
Thallus medium brown, of radiating prostrate filaments more or less discrete or grouped, 

sometimes tending to be discoid, 200-300/Lm long, epiphytic but inconspicuous on Adeno
cystis. Basal layer (Fig. 17 A) monostromatic, of more or less straight, occasionally branched, 
filaments with cells 6-12 /Lm long, 3-5 /Lm broad and 3-5 /Lm high. Erect assimilatory filaments 
(Fig. 17B) slightly clavate, arising from every cell more than 6-12 cells from the ends of the 
basal filaments, 40-50/Lm and 3-5 cells high, with cells (7-)12-16/Lm long and 4-8/Lm in 
diameter; phaeoplasts few per celL Hairs phaeophycean, scattered, with a basal meristem, 
5-8 /Lm in diameter. 

Reproduction. Plurilocular sporangia (Fig. 17B) elongate-ovoid, on 1-4 celled pedicels or 
lateral on erect filaments (Skottsberg 1921, fig. 6g,h), 20-35 /Lm long and 1 0-12/Lm in diameter, 
uniseriate or partly biseriate. Unilocular sporangia (Fig. 17C) sessile on cells of the basal layer 
or lateral on the first cell of erect filaments, ovoid, 20-25 /Lm long and 12-20/Lm in diameter. 

Type from South Georgia, on Adenocystis; in UPS (?). 

Distribution: Patagonia, Fuegia, Falkland Is., South Georgia. 
In southern Australia, from Safety Cove, Port Arthur, Tas., mid eulittoral on Adenocystis 

(Skinner, 2I.1i.1978; ADU, A50536; and Womers!ey & Parsons, 31.x.1982; ADU, A55952). 

The Tasmanian specimens have shorter assimilatory filaments and are generally smaller 
in dimensions than in Skottsberg's illustrations, and may be young plants or near the end of 
the distributional range of the species. They are quite inconspicuous on their host. Skottsberg 
(1921, p. 15) reported Kjellman to have found M. incommodum on Adenocystis from Port 
Arthur, Tasmania, and he also suspected that the illustrations of Harvey (1858, pI. 48 figs 
3.4) might apply to this Myrionema and not to Adenocystis (where the sporangia are borne 
laterally at the base of single-celled assimilators. 

4. Myrionema ramulans Skinner & Womersley sp. nov. 

FIG. 17D-F 
Thallus dark brown, forming inconspicuous, more or less regular discs 0.5-5 mm across, 

epiphytic on species of Sargassum, Caulocystis and Cystophora. Basal layer (Fig. 17D) of 
subdichotomous, closely adjacent, radiating filaments with ceUs 7-15(-20)/Lm long, 5-7/Lm 
broad and 3-7 /Lm high, each cell with several phaeoplasts and producing one or often two 
erect filaments. Erect assimilatory filaments (Fig. 17E, F) of similar height, 40-50/Lm and 
(2-)4-8(-10) cells long, cylindrical, often branched, 2-4 J.Lm in diameter, and each cell with 
2-4 phaeoplasts; in some filaments the terminal cell has brown, even contents and resembles 
an ascocyst. Hairs phaeophycean, with a 3-4 celled pedicel below the meristem (lying at or 
just above the height of the erect filaments), 0.5-1.0/Lm long and 5-8/Lm in diameter. 

Reproduction. Plurilocular sporangia (Fig. 17E) filiform, largely uniseriate with 6-10 
locules, (20-)25-35/Lm long and 3-4/Lm in diameter with a 1-2 celled pedicel, often branched 



Myrionema MYRIONEMATACEAE 67 

c 

A-C 
50pm 

Fig. 18. Myrionema myriodesmae (A, ADU, A20!!I; B,C, ADU, A28591, holotype). A. Margin of disc 
with young erect filaments. B. Shorter erect filaments bearing plurilocular sporangia. C. Radial section 
showing erect assimilatory filaments of two heights, a phaeophycean hair, and unilocular sporangia. 
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and sporangia clustered, or lateral on erect filaments. Unilocular sporangia (Fig. 17F) sessile 
or on a unicellular pedicel from the basal layer cells, clavate, 20-30 ~m long and 6-10 ~m in 
diameter. 

Diagnosis: Thallus inconspicuus patinarius in Sargassum, Caulocystis et Cystophora epiphyticus; base 
monstromatica filis contiguis radiantibus; omni cellula 1-2 fila erecta ad eandem altitudinem, 40-50 /Lm, 
atque 2-4/Lm diam. cum (2-)4-8(-10) cellularibus longibus efferente; cellulis tcrminalibus interdum 
ascocytibus similibus; pili superne in filis erectis in pedicello 3-4 cellulario meristemeque, 5-8/Lm 
diam. 

Sporangia plurilocularia filiformia multo uniseriata in 6-10 loculis, (2()..)25-35/Lm longis atque 
3-4/Lm diam., saepe furcatis fasciculatisque. Sporangia unilocularia c1avata 20-30/Lm longa atque 
6-10 /Lm diam. 

Type from Queenscliff, Vic., on Sargassum basal laterals, in upper sublittoral pools (Skinner, 
4,i.1978); holotype in ADU, A49058. 

Distribution: Known only from the type and Lady Bay, Normanville, S. Aust., on Sargassum 
in lower eulittoral pools (Skinner, 14,ix.1977; ADU, A48246). Pennington Bay, Kangaroo I., 
S. Aust., on Sargassum in sublittoral fringe (Woelkerling, 17.xi.1967; ADU, A32185). Point 
Lonsdale, Vic., on Sargassum, lower eulittoral (Skinner, 4,i.1978; ADU, A49065) and on 
Caulocystis cephalornithos, mid eulittoral pool (Skinner, 4.i.1978; ADU, A49066). Eastern 
Beach, Low Head, Tas., on Cystophora retroflexa (Skinner, 23.ii.1978; ADU, A49163). 

Myrionema ramulans, named for the frequently branched erect assimilatory filaments, is 
similar to M. fureatum Jaasund (1951, p. 133, fig. 3), but differs in having slenderer erect 
filaments and more filiform, slenderer, plurilocular sporangia. 

5. Myrionema myriodesmae Skinner & Womersley sp. nov. 

FIG. 18 
Thallus dark brown, forming irregular, spreading, patches (0.5-)2-7 mm across with the 

basal layer largely hidden by the flaccid erect filaments and long hairs, epiphytic on Myri
odesma ealophyllum. Basal layer (Fig. 18A) of closely adjacent, radiating filaments adherent 
to the host surface with small spinous outgrowths between the epidermal cells of thc host; 
cells 1O-25/-1m long, 10-15 ~m broad and 7-10 ~m high, each with several phaeoplasts. Erect 
assimilatory filaments (Fig. 18C) of two heights, forming strata of intermixed filaments, at 
first with one filament per basal layer cell but later two, often long and short, from each ceJl; 
long filaments cylindrical, flaccid, (150-)250-350 ~m and 9-15 cells long, with cells 9-12 
(-15) ~m in diameter and LIB 2-4 below and LIB 1-2 above, each with several discoid 
phaeoplasts with a pyrenoid, and physodes; shorter filaments 80-120 ~m and 4-5 cells long, 
of similar diameter to longer filaments. Hairs phaeophycean, with 5-11 elongate basal cells 
before the meristem (corresponding to half way up the long assimilatory filaments), then long
celled, becoming 1-1.2 mm long and 8-11 ~m in diameter. 

Reproduction. Plurilocular sporangia (Fig. 18B) borne laterally on erect assimilatory fila
ments, simple or once branched, uniseriate or occasionally biseriate with 10-14 locules each 
LIB 0.5-1(-1.5), 30-40~m long and 3-4~m in diameter. Unilocular sporangia (Fig. 18C) 
borne singly or occasionally in pairs from the basal cell of erect filaments, ovoid-clavate, 
40-60 /-1m long and 16-20 ~m in diameter. 

Diagnosis: Thallus irregularis effusus in Myriodesma calophyllum epiphyticus, (0.5-)2-7 mm diam.; 
monostromaticus in base cum fibs contiguis atque radiantibus; filis erectis flaccidis plerumque occul
tentibus basim, 1-2 ex omni cellulo basali, longibus et brevi bus intermixtis, longioribus (150-)250-350 /Lm 
longitudine atque 9-12(-15),um diam., 9-15 cellularibus, brevioribus 80-120/Lm longitudine, 4-5 
cellularibus; pili 5-11 cellulis basalibus meristeme in mediofilorum longiorium. 

Sporangia plurilocularia lateralia in filis erectis, simplicia vel bifurcata, uniseriata vel rare biseriata, 
10-141ocuIis, 30-40 /Lm longa atque 3-4,um diam. Sporangia unilocularia ovoidea vel clavata 40-60 /Lm 
longa atque 16-20,um diam. 

Type from Seal Beach, Kangaroo I., S. Aus!., on Myriodesma caloph.vllum, drift (Womersley, 
21,i.1965); holotype in ADU, A28591. 
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Distribution: Only known from the type and from Aour Cask Bay, Kangaroo I., S. Aust., 
on M. calophyllum, drift (Womersley, 12.ii.) 956; ADU, A20164), and Stanley Beach, south 
coast of Kangaroo 1., S. Aust., on M. calophyllum, drift (Womersley, 7.ii.1956; ADU, A20l I I 
and 27.i.1957; ADU, A20817). 

Afyrionema myriodesmae, named after its host, is a distinctive species, with long assim
ilatory filaments (comparable to those in M. siliquosum Sauvageau 1936, p. ) 79, fig. 14) but 
also with shorter assimilatory filaments forming a second stratum, with the latter frequently 
arising from the same basal cell as a longer filament. The hairs are also distinctive in that 
their meristematic region is many cells (6-12) above their base, usually corresponding to part 
way up the long assimilatory filaments. 

FAMILY RALFSIACEAE Farlow 

Thallus a prostrate, rounded to irregularly spreading crust, surface smooth to convolute, 
developing usually from a discoid germination stage. Basal layer of radiating appressed 
filaments, usually without rhizoids, becoming 2-4 cells thick with each cell producing a simple 
or slightly branched, erect or assurgent. filament. Growth from terminal cells of prostrate and 
erect filaments, occasionally with divisions of subapical cells. Phaeoplasts single or few per 
cell. plate-like, usually without a pyrenoid. 

Life history supposedly diplohaplontic and isomorphic, but probably more usually direct 
from the sporophyte (Loiseaux 1968). 

Reproduction. The sporophyte by unilocular meiosporangia (often apomeiotic) and the 
gametophyte by plurilocular organs with neutral spores (or anisogametes in Nemoderma). 
Reproductive organs intercalary. lateral or terminal on the erect filaments. 

The Ralfsiaceae have been elevated to an order with 4 families (Nakamura 1972; Tanaka 
& Chihara 1982) and some 19 genera, and three genera can now be recorded from southern 
Australia. The status of this group is uncertain, and some authors (e.g. Bold & Wynne 1985, 
p.314; Wynne 1981, p. 69; 1982, p. 116) prefer to refer the family to the Ectocarpales. 
Nakamura characterised his order Ralfsiales as having an isomorphic life history, cells with 
a single phaeoplast without a pyrenoid, and a discoid germination stage. However, a life 
history involving sexuality has been established only in the genus Nemoderma (Kuckuck 1912) 
and many taxa show only direct life histories (Loiseaux 1968), other genera than Ralfsia may 
have several phaeoplasts per cell (Hollenberg 1969 for Californian taxa; Fletcher 1978 for 
British taxa; Tanaka & Chihara I 980a,b, 1981, 1982 for Japanese taxa), and the discoid 
germination stage does not always occur (Aetcher 1978). These features are reviewed by 
Nelson (1982), who considers that an order is not justified. It has also been suggested that 
the erect filaments are characteristically ass urgent in radial section of the thallus, in contrast 
to the sporophytic crusts of SCYlOsiphon and its allies (some of which have been included in 
the subgenus Stragularia of Ralfsia), but erect filaments occur in several genera placed in the 
Ralfsiales (Hollenberg 1969, Aetcher 1978). Clearly more detailed life history studies of 
members of the Ralfsiaceae are needed to establish the relationships of this family, and which 
members are only stages of taxa in the Scytosiphonales. The family Ralfsiaceae is recognised 
here for crustose epilithic browns which are seemingly distinct entities, in contrast to sporo
phytic crusts of Scytosiphonales. 

The Ralfsiaceae are included here as a family of the Chordariales because of their close 
structural similarity to the Myrionematacae and lack of recent evidence that members show 
an isomorphic diplohaplontic life history. 

Crustose brown algae are not uncommon in the intertidal and subtidal zones on southern 
Australian coasts, but have been little investigated. Clayton (I976a,b, 1981 b) has studied the 
crusts of Scytosiphon (see later), but no named species of Ralfsiaceae have been recorded. As 
well as the 3 taxa described below, one collection may be referable to Dip/ura [Lorne, Vic .• 
low eulittoral pools (Womers[ey, 23.i.1967; ADU, A31541)] and a second species of Ra(fsia 
may be present [Cape Northumberland, S. Aust., 2-3 m deep on Archaeolithothamnion (Edy
vane, 5.vi.1982; ADU, A55513)]. The following account of the ralfsioid algae is therefore 
provisional. 
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KEY TO GENERA OF RALFSIACEAE 

I. Thallus with a basal layer one-several cells thick, producing radially assurgent filaments 
which become erect and firmly adherent laterally; margin of crusts several filaments thick; 
unilocular sporangia each accompanied by a paraphysis; plurilocular sporangia uniseriate 
(occasionally biseriate) with a sterile tenninal cell, fonned in sori; cells with a single 
phaeoplast ............ . . . . . . . . . . . . . . . . . . . . . . .... RALFSIA 

1. Thallus with a basal layer up to 3 cells thick, the upper cells producing erect filaments (or 
only slightly assurgent initially) which usually separate readily; margin of crusts monostro
matic, unilocular sporangia terminal and without a paraphysis; plurilocular sporangia 
uniseriate or becoming multiseriate . . . . . . . . . .... 2 

2. Thallus with cylindrical erect filaments of short cells (LIB 1-2), with large unilocular 
sporangia or plurilocular organs terminal on filaments and situated within the crust 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. PSEUDOLITHODERMA 

2. Thallus with long erect filaments, broader above with enlarged apical and subapical 
cells, lower cells LIB 2-6, with multiseriate plurilocular sporangia situated within the 
thallus . . . . .. . ... HAPALOSPONGIDION 

N.B. Sporophytic crusts of Scytosiphonales correspond in part with the second dichotomy 
of l. 

Genus RALFSIA Berkeley in Smith & Sowerby 1843: pI. 2866 

Thallus crustose, round to irregularly spreading, up to 2 mm thick and several cm across, 
strongly adherent to the rock or other solid substrate, without rhizoids in most species. Basal 
layer of one to several layers of radiating filaments producing assurgent filaments with the 
margin of the thallus a few to several filaments thick. Erect filaments continuing from assurgent 
filaments, adhering laterally under pressure. Cells with a single, laminate phaeoplast usually 
in their upper end. Phaeophycean hairs present, usually clustered in pits and arising from the 
lower layers of the thallus. 

Life history diplohaplontic with isomorphic generations, but probably more usually direct 
from plurilocular sporangia or apomeiotic unilocular sporangia. 

Reproduction by plurilocular sporangia formed in sori on the upper surfaee, consisting of 
uniseriate or biseriate rows of locules, each row with one (-3) sterile terminal cell. Unilocular 
sporangia borne on the erect filaments and subtended by a uniseriate, usually slightly clavate 
paraphysis from the same filament, occurring in sori on the upper surface of the thallus. 

Type species: R. deusla (C.Agardh) J.Agardh (NON R. deusta Berkeley) /ungiformis 
(Gunnerus) Setchell & Gardner]. 

Ralfsia has been credited with two subgenera, (Eu)ralfsia Batters with radially assurgent 
filaments and Stragularia Stroemfelt with erect filaments from a 1-3 cell thick basal layer. 
Most of the species of Stragularia are now known to be the sporophytic phase of Scyto
siphonales and subgenus Ralfsia is characterised by a compact thallus with radially assurgent 
filaments, bearing either unilocular sporangia with a paraphysis or plurilocular sporangia in 
vertical rows with a sterile terminal cell(s). 

No species of Ralfsia has been recorded previously on southern Australian coasts, though 
the genus has been known to be present. The following species is common in the mid eulittoral, 
and a detailed survey may show that other species occur. 

Ralfsia verrucosa (Areschoug) J. Agardh 1848: 62. Fletcher 1978: 373 et seq., figs I, 2, 5, 6, 
13, 14, 23, 24. Hamel 1935: 106, fig. 26A,B. Jaasund 1964: 131, fig. 2. Kormann & 
Sahling 1977: lIS, fig. 62. Kylin 1947: 44, fig. 38A,B. Lindauer et al. 1961: 211, 
fig. 38. Tanaka & Chihara 1 980b: 227, figs lA, 2A, B. Taylor 1957: 135, pI. 11 
figs 1,2. 

PLATE 1 fig. 1. FIGS 15B, 19A-C 
Thallus (Pl.l fig. I; Fig. 15B) medium brown when young, becoming dark brown when 
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Fig. 19. A-C. Ralfsia verrucosa (A,C, ADU, A15364; B, ADU, AI2921). A. Radial section showing 
assurgent filaments, phaeophycean hairs and unilocular sporangia. B. Upper thallus with plurilocular 
sporangia. C. Filament with a unilocular sporangium and paraphysis; cells with a single phaeoplast and 
physodes. D-H. Pseudolithoderma australis (D-G, ADU, AS4022, holotype; H, ADU, AI2974). D. Part 
of thallus showing basal layer, erect filaments (below) and tufts of hairs. E. Margin of thallus with 
early stages of erect filaments (two from each basal cell). F. Radial cross-section with unilocular 
sporangia and a phaeophycean hair. G. Tangential cross-section of an older thallus with unilocular 
sporangia. H. Cross-section of thallus with plurilocular sporangia. 
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older and thicker, a few mm to 5 cm across and (100-)150-400(-500) /-Lm thick, crustose and 
not gelatinous, surface smooth to slightly verrucose when older, margin circular when young 
but becoming irregular with age, often slightly concentrically zoned, tightly adherent to the 
rock, shell or wood substrate, often overgrowing older thalli. Basal layer of radiating filaments, 
without rhizoids, slightly assurgent at the several-layered margin and moderately to strongly 
radially assurgent within the margin (Fig. 19A) with cells 4-1 O( -12) /-Lm across and LIB 2-6 
(-8). Erect filaments (Fig. 19A,B) continuing from assurgent filaments, closely adjacent and 
not separating readily under pressure, with cells 3-8(-10) /-Lm in diameter and LIB 1-1.5(-2). 
Growth by divisions of apical cells of basal and erect filaments. Cells with a single, often 
irregularly shaped phaeoplast and several to numerous, usually prominent, physodes (Fig. 
\9C). Phaeophycean hairs (Fig. 19A) in clusters, arising from basal layer or lower assurgent 
filaments. 

Reproduction by plurilocular sporangia (Fig. 19B) forming small to spreading surface sori. 
each sporangium uniseriate (rarely with occasional biseriate locules) from an erect filament, 
50-100/-Lm long with 8-14(-20) locules and 3-5(-8},um in diameter, with a terminal sterile 
cell. Unilocular sporangia (Fig. 19A,C) in surface sori, each accompanied by a cylindrical to 
slightly clavate paraphysis 80-120 /-Lm and 6-8 cells long; sporangia elongate-ovoid to clavate, 
70-90/-Lm long and 18-26/-Lm in diameter. 

Type from Bahusia, Norway. 

Distribution: Widespread on cold temperate to subtropical coasts. probably throughout the 
world. 

All along southern Australia, from at least Cowaramup Bay, W.Aust., to Broken Bay, 
N.S.W. and around Tasmania. 

Selected specimens: (plurilocular sporangial unless otherwise stated). Cowaramup Bay, W. 
Aust., low eulittoral on Balanus (Hodgkin, 11.xi.1956; ADU, A21531). Point Sinclair, S. Aust.. 
low to mid eulittoral (Womersley, 26.1.1951 and 9.ii.l954; ADU, AI5059 and AI9607 resp.). 
Denial Bay, S. Aust., mid eulittoral (Womm'ley, 23.i.1951; ADU, A 15055). WitteIbee Point, 
S. Aust., low eulittoral pool (Womersley, 22.i.1951; ADU, AI5189). Edithburg, S. Aust., 1-2 
m deep in swimming pool (Womers/ey, 18.ix.l981; ADU, A52998). Port Stanvac, S. Aust .• 
mid eulittoral (Dowd, 25.xi.1981; ADU, A52817). Port Noarlunga, S. Aust., mid eulittoral in 
part shade (Womersley, 3.xii.1986; ADU, A57427). Pennington Bay, Kangaroo 1., S. Aust., 
lower eulittoral (Womersley, 28. viii.1950; ADU, A I 5364-unilocular sporangia). Ballast Head, 
Kangaroo I., S. Aust., mid eulittoral (Womersley, 3.iLI956; ADU, A20301-unilocular spor
angia). Antechamber Bay, Kangaroo I., S. Aust., mid-eulittoral (Womersley, 8.i.1950; ADU. 
AI2921). Robe, S. Aust., mid eulittoral (J-Vomers/ey, 20.xii.1953; ADU, AI9140). Bridgewater 
Bay, Vic., lower eulittoral (Womers!ey, 14.iv.1959; ADU, A22634). Port Arthur, Tas., lower 
mid eulittoral (Cribb 128.4, 9.ii.l951; ADU, A21054). Cape Forestier, Tas., pool (Bennett 4, 
2I.vi.1954; ADU, AI9826). Kurnell, Botany Bay, N.S.W., lower eulittoral (Womers!ey. 
26.xii.1962; ADU, A26472). 

The southern Australian species seems indistinguishable from the European R. verrucosa, 
though usually forming thinner crusts with a less verrucose surface. Hollenberg in Smith 
(1944, p. 95) separated the Pacific N.American species as R. pacifica, and distinguished it 
(Hollenberg 1969, p. 296) from R. verrucosa in that the latter frequently has overgrown 
multistratose thalli and the plurilocular sporangia of R. pacifica are regularly uniseriate; 
however, Hollenberg (1969, fig. 17) and Abbott & Hollenberg (1976, fig. 135), illustrate two 
partly biseriate plurilocular sporangia. The Australian specimens occasionally have overgrown 
thalli and rarely have partly biseriate plurilocular sporangia, and it seems best to refer them 
to the widespread R. verrucosa, from which R. pacifica is probably not distinct. R. australis 
Skottsberg (1921, p. 20, fig. 8n) from the Falkland Islands is also closely related but differs 
in lacking hairs. 

Most southern Australian specimens appear to belong to this one species, but others 
probably do occur. The Tasmanian specimens usually have a thicker thallus with filaments 
of somewhat greater diameter than those on the mainland coast. 
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Genus PSEUDOLITHODERMA Svedelius ex Kjellman & Svedelius 1910: 175 

Thallus a few mm to several cm across, crustose and relatively thin (0.2-1 mm thick), 
usually firm, surface smooth, gelatinous or not, firmly adherent to the substratum, without 
rhizoids. Basal layer of radiating filaments, becoming 2-4 cells thick, each cell of the upper 
layer producing an erect filament. Erect filaments either adhering laterally under pressure or 
separating relatively easily from each other, cylindrical, with short cells. Phaeophycean hairs 
prcsent or absent. Phaeoplasts discoid to laminate, several per cell, without pyrenoids. 

Life history uncertain: possibly diplohaplontic and isomorphic, but probably direct in 
some taxa. 

Reproduction by plurilocular or unilocular sporangia borne on the terminal cell of erect 
filaments, with one or four unilocular sporangia on each terminal cell. 

Type species: P. extensum (Crouan & Crouan) Lund 1959: 84 [Syn. P. fatiscens (Kuckuck) 
Svedelius ex Kjellman & Svedelius 1910: 176, fig. 99 (NON Lithodermafatiscens Areschoug»). 

A genus of some 6 species (Sears & Wilce 1973, p. 81; Tanaka & Chihara 1981, p. 377), 
largely confined to the North Atlantic Ocean. The species described below is apparently the 
first from the Southern Hemisphere, though Lithoderma piliferum Skottsberg (1921, p. 19, 
fig. 8e-m) may be a Pseudolithoderma. Pseudolithoderma differs from Lithoderma Areschoug 
(1875, p. 22) which has lateral plurilocular sporangia and from Petroderma Kuckuck (1897, 
p. 382) which has only one phaeoplast per cell. However, distinctions between these genera 
are not always clear, e.g. the type species of Pseudolithoderma has the erect filaments tightly 
associated and not separating under pressure [as also do P. roscoffensis Loiseaux (1969, p. 
308), P. subextensum (Waern) Lund and P. nigra Hollenberg], but P. rosenvingii (Waern) 
Lund and P. paradoxum Sears & Wilce have a softer thallus with the erect filaments separating 
easily. This latter character is a feature of Petroderma, which is then separated from Pseudol
ithoderma by the presence of a single phaeoplast per cell. 

Pseudolithoderma australis Womersley sp. nov. 

FIGS 15C, 191>-H 
Thallus (Fig. 15C) medium to dark brown, crustose, forming smooth-surfaced patches 

with rounded to indented margins, 0.5-3 cm across or irregularly spreading, on rock (and on 
plastic), fairly firmly adherent, without rhizoids. Basal layer of radiating filaments with apical 
(marginal) growth (Fig. 19D,E), of oblong cells 6-12!J.m broad and LIB 1-2 just within the 
margin, becoming 12-15!J.m broad and LIB 2-3 in older parts, each cell dividing horizontally 
to form a distinct basal layer 2-4 cells thick (Fig. 19F,0). Erect filaments (Fig. 19F.0) arising 
shortly behind the margin, usually in pairs, from each upper cell of the basal layer, remaining 
short for some distance from the margin, then elongating rapidly to their mature height (Fig. 
190). separating moderately readily under pressure; filaments cylindrical and of uniform 
height, simple or occasionally with 1-2(-3) branches either below or near their apices, of 
(6-)16-20 cells each 10-12(-16)!J.m in diameter and LIB (0.5-)1-1.5(-2), apical cell with 
rounded apex (Fig. 19F,0). Growth of erect filaments by divisions of the apical or subapical 
cells. Cells with several [3-8 (or more in young basal cells)] discoid to slightly elongate 
phaeoplasts, and few, prominent physodes (Fig. 19F-H). Phaeophycean hairs present in clus
ters, originally arising from the basal layer. 

Reproduction by large, cylindrical to clavate, unilocular sporangia (Fig. 19F,0), 30-50!J.m 
long and 10-16!J.m in diameter, borne terminally on erect filaments, either close to the basal 
layer or within the upper thallus but below the surface; contents of the sporangia in some 
collections are mostly yellowish and even, with few showing divisions to form zoospores. 
Plurilocular sporangia (Fig. 19H) uniseriate with 5-8 loculi, oblong-ovoid, 22-30 !J.m long and 
12-16!J.m in diameter. 

Diagnosis: Thallus erustosus, laevis, 0.5-3 em latus, in petris vel substratis duris, sine rhizoideis. 
Stratum basale aueto marginali ad 2-4 cellulare crassum erescens, cellulis 6-12 pm latis, LIB 1-2 prope 
marginem, 12-15 Mm latis, LIB 2-3 in partibus vetioribus. Filamenta erecta sub pressionem moderate 
prom pte secedentia, altitudinis uniformis, simplicia vel 1-2 (-3) ramis prope apices, (6-)16-20 cellularia 
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longa, 10-12(-14) pm diam. Cellulae phaeoplastis pluribus discoideis ad elongatis leviter; pili phaeo
phyceani fasciculati, strato basali exorientes. Sporangia unilocularia terminalia in filamentis erectis, 
intra thallum, 10-16 pm diam., 30-50 pm longa. Sporangia plurilocularia uniseriata 5-8Ioculis, oblonga
ovoidea, 12-16 pm diam., 22-30 pm longa. 

Type from Abalone Cove, West 1., S. Aust., 5 m deep on plastic bottle and on old shells 
(Shepherd, 2.iii.l983; holotype in ADU, A54022). 

Distribution: Known from the type and from Head of Great Australian Bight, S. Aust., upper 
sublittoral in shaded pool (Womersley, 4.ii.1954; ADU, AI9320). Port Stanvac, S. Aust., 1.5 m 
deep on hard plastic sheet (Clarke & Engler, 30.iii.1978; ADU, A49223) and in mid eulittoral 
pool (Clarke, 21.xi.l984; ADU, A562IO). West I., S. Aust., 5 m deep (Shepherd, 27.vii.1984; 
ADU, A56275). Middle River, Kangaroo 1., S. Aust., upper sublittoral on rock, west side of 
mouth (Womersley, 2l.i.1948; ADU, A12974-with plurilocular sporangia). Shelter Point, 
Boat Harbour Beach, N. Tas., in large, low eulittoral pool (Womersley, 16.x.1982; ADU, 
A5S733). 

Pseudolithoderma australis is known only from the above collections, of which AI2974 
is plurilocular and on rock; the type and Port Stanvac collections were mostly on hard plastic. 
It differs from other species of the genus in having the large, unilocular sporangia, which are 
terminal on erect filaments, sunken within the thallus at various levels; in other species, the 
unilocular sporangia form a surface layer. Most of the sporangia have uniform yellowish 
contents, and only a few were seen showing signs of division of the contents to form zoospores. 
Plurilocular sporangia are uniseriate and large in the one collection seen, and are terminal on 
erect filaments. This also differs from the biseriate plurilocular sporangia of other species (e.g. 
P. nigrum-Hollenberg 1969, fig. 19; P. subextensum-Tanaka & Chihara 198 J, fig. 2A) and 
placement in Pseudolithoderma is provisional. Ascocysts such as those in P. nigrum Hollenberg 
(1969, p. 297, fig. 19) from California and in P. subextensum (Tanaka & Chihara 1981, p. 
379) from Japan have not been observed. 

Genus HAPALOSPONGIDION Saunders 1899: 37, figs 1-4 

Thallus a few mm to several em across and usually less than 1(-3) mm thick, crustose but 
gelatinous, firmly adherent to the substratum and usually without rhizoids. Basal layer of 
radiating filaments two (-4) cells thick. Erect filaments radially assurgent but usually soon 
becoming erect, simple or occasionally branched, readily separating under slight pressure. 
Phaeophycean hairs present singly or in clusters, or absent. Phaeoplasts laminate, one to a 
few per cell, without pyrenoids. 

Life history uncertain, possibly diplohaplontic and isomorphic. 
Reproduction. Unilocular sporangia borne terminally on the erect filaments or on laterals 

from lower parts of vegetative filaments and often positioned within the thallus. Plurilocular 
sporangia arising in an intercalary position in erect filaments, with one or a few terminal 
sterile cells (often lost), and becoming pluriseriate over few to many cells. 

Type species: H. gelalinosum Saunders 1899. 

Two other genera, Mesospora Weber van Bosse (1910) and Basispora John & Lawson 
(1974) are closely related to Hapalospongidion and should be relegated to synonymy. The 
type of Mesospora, M. schmidtli W. van Bosse, is described in detail by Tanaka & Chihara 
(1982), who considered that this genus differs from Hapalospongidion in having a single 
laminate phaeoplast per cell and unilocular sporangia borne terminally on a several-celled 
stalk which arises from the basal cell of a vegetative filament. However, Tanaka & Chihara 
(p. 383) refer to "chloroplasts ... in upper cells ... one per cell ... in lower part of thallus, 
two to three in each cell", and Abbott & Hollenberg (1976, p. 171) refer to Hapalospongidion 
having "mostly one chloroplast per cell". It appears that both Mesospora and Hapalospongi
dion have one to three phaeoplasts per cell, probably dependent on size and age of the cells. 
Likewise there seems to be little difference between these two genera in position of the 
unilocular sporangia, which are terminal on vegetative filaments which mayor may not have 
branched close to their base. 
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Basispora John & Lawson (1974) was based on B. africana John & Lawson from West 
Africa as type species, and two New Zealand taxa were transferred to it, viz. Hapalospongidion 
stL>;;igenum Lindauer and H. durvilleae Lindauer. The latter has been made the type of a new 
genus, Herpodiscus, by South (1974) and referred tentatively to the Elachistaceae of the 
Chordariales; it is certainly unrelated to the Ralfsiaceae. Basispora was distinguished by "the 
terminal unilocular sporangia arising on long stalks from near the base of the simple, often 
assurgent, laterally free erect filaments". These features are shown by Hapalospongidion 
(Hollenberg 1942, fig. I), and Basispora al~o has several phaeoplasts per cell. 

In the southern Australian taxon described below, the number of phaeoplasts per cell is 
not clear, but in some smaller cells only one is apparent while larger cells probably have 2-3. 
It appears that neither the number of phaeoplasts per cell nor the position of the unilocular 
sporangium permits recognition of more than one genus in this group, and the erect filaments 
in all taxa probably arise in an assurgent manner, though this is only slight in the southern 
Australian species. 

Hapalospongidion capitatum Womersley sp. nov. 
FIG. 20 

Thallus dark brown, crustose but gelatinous when fresh, a few mm across to confluent 
patches a cm or so across, mostly 500-750 Jlm thick, firmly adherent to the rock substrate, 
without rhizoids. Basal layer (Fig. 20B-D) of radiating filaments of rectangular cells 5-8 Jlm 
across, becoming 2-3 cells thick, with each cell producing two erect, simple (rarely branched) 
filaments transversely to the basal cell rows. Erect filaments (Fig. 20B-F) at first slightly 
assurgent, soon becoming separated, of 40-60 cells; most filaments with lower cells 4-6 Jlm 
in diameter and LIB 2-3, mid cells 3-4 Jlm in diameter and LIB 4-6, surmounted by 3-7 
cells of increasing diameter to the subspherical to ovoid terminal cell 10-12 Jlm in diameter; 
occasional erect filaments distinctly broader (8-10 Jlm) throughout with the cylindrical ter
minal cell of similar diameter; hairs not seen. Growth of erect filaments by intercalary divisions 
of subapical and lower cells. Cells with one to a few laminate phaeoplasts and numerous 
scattered physodes (Fig. 2OC,E). 

Reproduction by plurilocular sporangia (Fig. 20G-K) originating below (often just below) 
the apex of erect filaments but becoming terminal by loss of upper part of filament, occa
sionally on short lateral branches from below another sporangium, becoming 40-60(-80) Jlm 
long and 15-20 Jlm in diameter with loculi 2-4 Jlm across; occasional sporangia develop as, 
or with, lateral protrusions (Fig. 20K) and all sporangia are situated within the thallus. 

Diagnosis: Thallus crustosus, gelatinosus, paucos mm ad 1 cm latus, 500-700 mm crassus, ad rupem 
finne adhaerens, sine rhizoideis. Stratum basale 2-3 cellularum crassum crescens, cellula omnis fila
menta dua erecta simplicia efferens. Filamenta erecta assurgenta leviter, separascentia, 40-60 cellularum 
longa, 4-6!lm diam. prope basem, 3-4!lm centraliter, cellulis 3-7 superioribus diametri maioribus, 
cellula terminali ovoidea 10-12!lm diam; filamenta erecta nonnulla latiora (8-10 !lm); pili absentes. 
Auctus intercalare in cellulis subapicalibus et inferioribus, cellulae phaeoplastis unis ad paucis. Sporangia 
plurilocularia subapicalia in filamentis erectis, terminalia crescentia, 40-60(-80) p'm longa, 15-20/tm 
diam., intra thallum posita. 

Type from Frenchman Bay, King George Sound, W. Aust., mid eulittoral on granite (Wom~ 
ersley, 29.viii.1979); holotype in ADU, A51653. 

Distribution: Only known from the type collection. 

Hapalospongidion capitatum is only known with plurilocular sporangia, and these are 
typical of the genus but more developed than in other species. It differs from the type species 
in the larger, capitate, uppermost 2-3 cells of the erect filaments and in having more elaborate 
plurilocular sporangia, and from H. saxigenum Lindauer (1949, p. 347, fig. 5j-l) from New 
Zealand, which does not have the capitate erect filaments and is only known with unilocular 
sporangia. 

Mesospora schmidtii W. van Bosse and Basispora africana John & Lawson, both of which 
are inadequately separated from Hapalospongidion (see above) differ in that the erect filaments 
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Hg. 20. Hapalospongidion capllatum (ADU. A51653, holotype). A. Cross-section of thallus showing 
basal and erect filaments with plurilocular sporangia. B. Cross-section of thallus with margin. CD. 
Tangential cross-sections with basal layers and erect filaments. E. Mid parts of erect filaments. F. 
Upper ends of erect filaments. G-K. Stages in development of plurilocular sporangia. 

are considerably shorter (fewer than 40 cells) and their uppermost cells are only slightly 
broader than those below. Mesospora macrocarpa (Feldmann) den Hartog (1968. p. 387) from 
the Mediterranean has shorter erect filaments which bear lateral sporangia on short stalks and 
differs in this way from the type species of Mesospora. M. ranbosseae Boergesen (1924, p. 
258) from Easter Island also lacks the capitate ends to the erect filaments, has a multilayered 
base, and the erect filaments are only 20-30 cells long. 

FAMILY ELACHISTACEAE Kjellman 

Thallus epiphytic, pulvinate to tufted, 2-20 mm across and high. consisting of a basal 
layer of radiating filaments with the cells each producing an erect filament which differentiate 
to form a medulla of non-pigmented cells bearing an assimilatory cortex of determinate 
branched filaments together with free, indeterminate, unbranched, assimilatory filaments 
several times longer than the rest of the thallus; cells with numerous phaeoplasts. each usually 
with a pyrenoid; phaeophycean hairs absent. Growth of radiating basal layer filaments apical. 
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of cortical filaments apical or subapical, the long assimilatory filaments with a basal meristem. 
Microthalfus filamentous, branched. 

Life history probably direct in most species, often via microthalli, but inadequately known 
(Pedersen 1981a, p. 203). 

Reproduction. Plurilocular sporangia producing zoospores which reform the macrothallus, 
and unilocular sporangia producing meiospores which form microthalli with plurilocular 
sporangia or giving rise to macrothalli after diploidisation. 

A family of three or four genera and about 30 species, most in Elachista. Two genera 
occur in southern Australia (Skinner 1985), Elachista (including Portphillipia) with three 
species and Halothrix with one. The Elachistaceae are usually readily recognised by their small 
tufts of aggregated filaments forming a pulvinate, usually compact, medulla and cortex, 
surmounted by long, free, assimilatory filaments, and absence of phaeophycean hairs. 

KEY TO GENERA OF ELACHISTACEAE 

I. Thallus epiphytic on larger algae; plurilocular sporangia filiform, uniseriate, arising from 
the upper part of medullary filaments or the base of long assimilatory filaments and lying 
within the cortex; unilocular sporangia borne in a similar position .. . . ELACHISTA 

I. Thallus epiphytic on Heterozostera; plurilocular sporangia in sori, intercalary, formed from 
cells of the long assimilatory filaments; unilocular sporangia, when present, lateral at base 
of cortical filaments. . . . . . . . . . . . HALOTHRIX 

Genus ELACHISTA Duby 1830: 972, nom. cons. 

Thallus pulvinate, globose, hemispherical or spreading, with long, free, exserted, assimi
latory filaments, 2-20 mm high, epiphytic. Basal layer more or less distinct, of radiating 
filaments, the older cells often with peg-like attachments between the host cells, with each cell 
from just within the margin producing an erect filament. Erect medullary filaments branched, 
usually compactly clustered but in some species well separated, of non-pigmented cylindrical 
to ovoid cells, in some species producing occasional transverse filaments, and surmounted by 
the cortex of assimilatory filaments and reproductive organs. Determinate cortical filaments 
of 5-20 cells, usually of uniform height (along with plurilocular sporangia), arising directly 
from the basal layer or from the lower cells of long assimilatory filaments. Long aSSimilatory 
filaments usually numerous, free, simple (from the basal layer or from branches within the 
cortex), extending several times the length of the rest of the thallus, with a meristem at the 
level of the cortex, cells densely phaeoplastic. 

L((e history direct via a filamentous microthallus (in E. fucicola-Kornmann 1962b: 
Koeman & Cortel-Breeman 1976). 

Reproduction. Plurilocular sporangia filiform, uniserate, with (8-) IS-50 locules, produced 
from the upper medullary cells or laterally from the lower cells of the long assimilatory 
filaments. Unilocular sporangia on short pediceis or sessile on upper medullary cells, lying 
within the cortex. 

Type species: E. scutulata (Smith) Areschoug. 

A genus of at least 20 species, widely distributed in temperate and colder seas, on a 
variety of hosts. Fifteen species are credited to Japan by Yoshida et at. (1985). 

KEY TO SPECIES OF ELACHISTA 

I. Long assimilatory filaments unbranched from the basal layer, with separate, subdichoto
mous filaments bearing the determinate cortical filaments and plurilocular sporangia; 
unilocular sporangia unknown; epiphytic on Ecklonia I. E. orbicularis 

I. Medullary filaments all branched, with some upper branches continuing as long assimilatory 
filaments; plurilocular sporangia borne in lateral branched clusters from the base of long 
assimilatory filaments, or from medullary branches which bear determinate cortical fila
ments; unilocular sporangia usually present in a similar position .. 2 
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2. Medulla compact, branching from most ofthe ovoid cells, without transverse filaments; 
long assimilatory filaments mostly 15-20 /.Lm in diameter; plurilocular sporangia fre
quent; unilocular sporangia occasional, often present on the same plant 

. . 2. E. claytoniae 
2. Medulla of separated, sparsely branched, slender filaments producing below occasional 

transverse filaments; long assimilatory filaments slender, 8-10 mm in diameter; only 
unilocular sporangia known ... 3. E. australis 

I. Elachista orbicularis (Ohta) Skinner 1983: 98, figs 1-3; 1985: 155. 
Gonodia orbicularis Ohta 1973: 21, fig. II. 

FIG. 21 A-C 
Thallus (Fig. 21A) dark brown, tufted, with a pulvinate base surmounted by long, free, 

exserted filaments (Fig. 2IB), 2-8 mm across and high, epiphytic on Ecklonia radiata. Basal 
layer of radiating, closely adjacent filaments, 1-3 mm across, more or less circular, with 
filaments 8-12 /.Lm broad, cells LIB 1.5-3, sometimes with short projections between the host 
cells. Medullary filaments (Fig. 21 B,C) arising from each cell of the basal layer close to the 
margin, of two types: subdichotomous filaments 100-200 /.Lm long with cells 2-6 /.Lm in 
diameter and LIB 3-10, producing the determinate cortical filaments and sporangia, and 
unbranched filaments with cells 5-15 I-'m in diameter and LIB 3-5 which continue as the long 
assimilatory filaments. Determinate cortical filaments (Fig. 21 C) 80-120/.Lm long, with 4-6 
narrow, cylindrical to ovoid, cells below and slightly inflated or cylindrical upper cells 8-15 
(-20) I-'m in diameter and LIB 1.5-3, each with several phaeoplasts. Long assimilatory filaments 
(Fig. 2IB,C) 2-6/.Lm long, indeterminate, with an indistinct meristem a few cells above the 
medulla, cylindrical, 18-26/.Lm in diameter with cells LIB (1-)1.5-2.5, containing numerous 
discoid to irregularly shaped phaeoplasts, each with a pyrenoid. 

Reproduction. Plurilocular sporangia (Fig. 21B,C) forming a dense stratum above the 
cortex, borne in clusters on branched determinate cortical filaments, filiform, uniseriate, 
80-120(-150) /.Lm long and 3-5 /.Lm in diameter, with 16-35(-50) locules. Unilocular sporangia 
unknown. Life history direct. 

Type from Tappi, Aomori Pref., Japan (Ohta 133, 1.i.1970); in Herbarium of Niigata Uni
versity. 

Distribution: Japan. 
In southern Australia, known from Rottnest L, W. Aust., from Port Noarlunga to Port 

Elliot, S. Aust., and from Garie Beach, N.S.W. 

Selected specimens (all on Ecklonia radiata): King Head, Rottnest I., W. Aust., 3-4 m deep 
(Engler & Clarke, 6.ix.1979; ADU, A50841). Port Noarlunga, S. Aust., drift (Skinner & 
Thomas, 28.v.1976; ADU, A47215). Rosetta Bay, Victor Harbor, S. Aust., 5-6 m deep (Clarke 
& Engler, 20.iii.1979; ADU, A50315-H Marine Algae of southern Australia" No. 244). Garie 
Beach, Royal National Park, N.S.W. (King, 27.iv.1983; ADU, A54928). 

Elachista orbicularis may well be an introduction from Japan, where it grows on Undaria. 
It is common throughout the year on Ecklonia within the above range in South Australia but 
has not been observed on herbarium sheets of Ecklonia collected prior to 1976. It probably 
occurs in, or will spread to, other localities along southern Australia. 

2. Elachista claytoniae Skinner 1985: 154, fig. 1 A-F. 
FIG. 21D-G 

Thallus (Fig. 21D) dark brown, tufted, with a pulvinate base surmounted by long, free, 
filaments, 0.5-5 mm high, epiphytic on basal leaves of Sargassum. Basal layer (Fig. 21E) 
0.5-2 mm across, of radiating filaments 8-15}lm in diameter, with isodiametric cells. Med
ullary filaments (Fig. 21E,F) arising from each cell of the basal layer close to the margin, 
becoming 400-600/.Lm long, subdichotomous and densely aggregated, 20-45 I-'m in diameter 
with pyriform to subglobose cells LIB 2.5-4. Determinate corticalfilaments (Fig. 21F) relatively 
few compared to the adjacent plurilocular sporangia, straight or slightly curved, 120-250}lm 
long with 15-25 cylindrical cells 4-6(-8) I-'m in diameter and LIB (1-)2-3. Long assimilatory 



Elachista ELACHIST ACEAE 79 

...AJL 
2cm 

D 

G 

Fig. 21. A-C. Elachista orbicularis (ADU, A50315). A. Thalli on lateral blade of Ecklonia. B. Diagram
matic representation of thallus with medulla, cortex with plurilocular sporangia, and long assimilatory 
filaments. C. Detail of basal layer, medulla bearing plurilocular sporangia, determinate cortieal filaments 
and long assimilatory filaments. D-G. Elachista claytoniae (D-F, ADU, A50331; G, ADU, AS081O). D. 
Thalli on Sargassum basal lateral. E. Diagrammatic representation of thallus with medulla, cortex with 
determinate cortical filaments and plurilocular sporangia, and long assimilatory filaments. F. Cortical 
filament (with basal layer and lower cells of filaments on right) continuing as a long assimilatory 
filament and bearing laterally determinate cortical filaments and plurilocular sporangia. G. Unilocular 
and plurilocular sporangia. 
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filaments (Fig. 21E,F) 2-4 mm long, with an indistinct lower meristem, cylindrical, (9-)12-20 J-Lm 
in diameter with cells LIB (1-)1.5-2.5, each with numerous discoid phaeoplasts. 

Reproduction. Plurilocular sporangia (Fig. 21 F) in corymbose groups on medullary fila
ments or on long assimilatory filaments (sometimes subsecund), filiform, uniseriate (occa
sionally biseriate), simple or once (-2) branched, 4-8 J-Lm in diameter and 75-100(-120) /.1m 
long with 12-16(-24) locules. Unilocular sporangia (Fig. 21 G) on the same plants as plurilocular 
sporangia, arising from outermost medullary cells, ovoid to obpyriform, 50-70/Lm long and 
23-28/.1m in diameter. 

Type from Ocean Beach, Sorrento, Vic. (Clayton, 21.ix.1970): in ADU, A50809 (holotype) 
and MELU, 20520 (isotype). 

Distribution: Only known from Port Phillip Heads, Vic. 

Known specimens: The type. QueensclifT, Vic. (Clayton, 16.ix.1970; ADU, A50331). Point 
Nepean, Vic. (Clayton, 4.v.1969; ADU, A50332). Sorrento, Vic. (Clayton, 4.ix.1971; MELU, 
21207; ADU, A50810). 

Elachista claytoniae is likely to be more widely distributed than indicated by the above 
records. 

3. Elachista australis J. Agardh 1882: 13. Skinner 1985: 154, fig. 1 G-l. 
Philippia australis (J. Agardh) Kuekuck ex Oltmanns 1922: 34, fig. 327. Kuckuck 
1929: 19, fig. 8. 
Philippiella australis (J. Agardh) Silva 1959: 63. Lindauer et al. 1961: 216, fig. 42. 
Womersley 1967: 229. 
Portphillipia australis (1. Agardh) Silva 1970: 944. 

FIGS 22, 27A 
Thallus (Fig. 22A) medium to dark brown, forming dense but soft, globose, mucoid, tufts 

0.5-6 mm high, epiphytic on Xiphophora with the base becoming endophytic, usually within 
the host conceptacles. Basal layer at first of radiating filaments, soon replaced by an irregular 
mass of entangled rhizoids, partly endophytic, with cells 3-5 J-Lm in diameter. Medullary 
filaments (Fig. 22B,C) slender, 2-4 mm long, laterally separated, 7-12/Lm in diameter with 
cells cylindrical and mostly LIB 5-8, branched at intervals of 3-8 cells, with occasional to 
frequent transverse filaments present mainly in the lower medulla or throughout, arising from 
the lower end of medullary cells. Determinate cortical filaments (Fig. 22B,C) curved to 
recurved, 150-300Mm long with 15-30 cells 4-7 J-Lm in diameter and L/B (2-)3-7. Long 
assimilatory filaments (Fig. 22B,C) 3-6 mm long, meristem indistinct, 8-12 Mm in diameter 
with cells LIB (1-)2-3, each with several discoid to irregular phaeoplasts and physodes. 

Reproduction. Unilocular sporangia (Fig. 22B,C) usually sessile, occasionally with a uni
cellular pedicel, arising from outer medullary cells near the base of cortical filaments, shortly 
ovoid to elongate-ovoid, often slightly asymmetrical, 40-60 J-Lm long and 20-50(-55) Mm in 
diameter when mature. Plurilocular sporangia unknown. 

Type from Port Phillip Heads, Vic. (Harvey, Alg. Aust. Exsicc. 101); holotype in Herb. 
Agardh, LD, 45972; isotype in NSW. 

Distribution: From Apollo Bay to Port Phillip Heads, Vic. and around Tasmania. 
New Zealand (Waihi, Bay of Plenty, and Stewart I.) 

Selected specimens: Apollo Bay, Vic., on Xiphophora chondrophylla in low eulittoral pools 
(Womersley, lO.xii.1969; ADU, A34809-"Marine Algae of southern Australia" No, 45, as 
Philippiella australis). Point Lonsdale, Vic., on X. chondrophylla, upper sublittoral (Skinner, 
4.1.1978; ADU, A49067) and lower eulittoral pools (Gordon-Mills, 3.xii.1983: ADU, A55449-
"Marine Algae of southern Australia" No. 45a). Bicheno, Tas., on X. gladiata, upper sublittoral 
in harbour (Womersley, 3.xi.1982: ADU, A5645 I). Tesselated Pavement, EagJehawk Neck, 
Tas., on X. gladiata, upper sublittoral (Parsons & Womersley, 30.x.1982; ADU, A5398J). 

The presence of occasional to frequent lateral-growing ("transverse") filaments from 
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Fig. 22. Elachista australis (A, ADU, A34809; B,C, ADU, A53981). A. Thalli on Xiphophora chondro
phylla. B. Diagrammatic representation of thallus growing from host conceptacle, with long medullary 
filaments, curved determinate cortical filaments and unilocular sporangia. and long assimilatory fila
ments. C. Medullary filaments (with a transverse filament) bearing determinate cortical filaments and 
unilocular sporangia, with two long assimilatory filaments. 
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medullary cells scarcely warrants placing E. australis in a separate genus. These filaments give 
little if any "support" to the medullary tissue. 

Genus HALOTHRIX Reinke 1888: 19 

Thallus loosely pulvinate or tufted, to 2 cm high, epiphytic on Zosteraceae, plants single 
or clustered. Basal layer at first of radiating filaments, soon becoming a dense mass of irregular 
filaments. Medullary filaments erect from cells of basal layer, several cells long, with branching 
largely confined to the upper cells. Determinate cortical filaments arising from upper cells of 
medullary filaments or laterally from base of long assimilatory filaments, unbranched except 
basally (below their assimilatory part). Long assimilatory filaments extending several times 
beyond the rest of the thallus, with a basal meristem and short, more or less isodiametric 
cells. 

Life history direct as far as known. 
Reproduction. Plurilocular sporangia formed in sori by subdivision of upper or mid cells 

of the long assimilatory filaments. Unilocular sporangia arising from upper medullary cells. 

Type species: H. lumbricalis (Kuetzing) Reinke. 

Halothrix includes some six species, with H. lumbricalis from the North Atlantic, four 
further species from Japan (Takamatsu 1938, Yoshida et at. 1985, p. 66), and H. ephemeralis 
the only known species from southern Australia. Pedersen (I 979b) demonstrated a direct life 
history for H. lumbricalis, and sexuality has not been shown in any species of the genus. 

Pedersen (1984, p. 64) has suggested that Halothrix may be better placed in the Girau
diaceae (Dictyosiphonales) on the basis of parenchymatous divisions prior to formation of 
the plurilocular sporangia, as well as the basal meristem of the long assimilatory filaments 
and the hypomeristematic branching. However, no parenchymatous divisions occur in vege
tative filaments and the genus is retained here in the Elachistaceae. 

Halothrix ephemeralis Skinner 1985: 157, fig. IJ-M. 

FIG. 23 
Thallus (Fig. 23A) medium brown, loosely tufted, 5-15 mm high, epiphytic on Helem

zostera, usually with very numerous plants covering the leaves. Basal layer (Fig. 23B) of 
entangled filaments 6-10 ~m in diameter with cells LIB 1-2. Medullary filaments (Fig. 23B) 
subdichotomous, 150-200 ~m long, of 5-8 cells, tapering below, compact, cells subglobose to 
ovoid, 20-30 J,Lm in diameter. Determinate cortical filaments (Fig. 23D) straight, 150-300 J,Lm 
long, with 10-25(-30) cells, cylindrical below to subglobose above, 12-20 ~m in diameter and 
LIB (0.5-)1-1.5, with intercalary divisions. Long assimilatory filaments (Fig. 23B,D) several 
times as long as the rest of the thallus, expanding above their meristematic base to (25-)30-45 
(-70) J,Lm in diameter with cylindrical cells LIB 0.5-1 below, 1-2 above, each with numerous 
discoid phaeoplasts (Fig. 23C,D) with 1-3 small pyrenoids. 

Reproduction. Plurilocular sporangia (Fig. 23C) in intercalary sori formed by anticlinal 
then periclinal divisions in rows of 2-8(-20) mid to upper cells (then 40-60 ~m in diameter) 
of the long assimilatory filaments, on plants with or without unilocular sporangia. Unilocular 
sporangia (Fig. 23D) more frequent than plurilocular sporangia, formed laterally below the 
meristem of long assimilatory filaments or from the base of determinate cortical filaments, 
pyriform to clavate or ovoid, 35-70(-80) ~m long and 15-30 ~m in diameter. 

Type from Aldinga reef, S. Aust., in shallow pools (Womersley, 29. viii. 1968); holotype in 
ADU, A32664. 

Distribution: (All on Helerozostera). The type locality, with additional collections of Skinner, 
14.ix.1977; A48249 and 48250; 15.ix.1978; ADU, A49553 and 49554. Portarlington, Port 
Phillip, Vic. (Clayton, 4.ix.1970; MELU, 21072; ADU, A50811). West Point, Tas., lower 
eulittoral (Womersley, 3,ix. I 986; ADU, A57433). 

Halothrix ephemeralis occurs at the type and other localities for only about 6 weeks 
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during August and September. It appears to be closely related to H. tortuosa Takamatsu (1938, 
p.184, fig. 2), which occurs on the seagrass Phyllospadix, and possibly is not specifically 
distinct. 
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Fig. 23. Ha/othrix ephemera/is (ADU, A32664, holotype). A. Thalli on Heterozostera. D. Diagrammatic 
representation of thallus with medulla, cortex with unilocular sporangia, and long assimilatory filaments. 
C. Long assimilatory filaments with plurilocular sporangia in surface view (above) and sectional view 
(below). D. Upper cells of a medullary filament bearing laterally determinate cortical filaments and 
unilocular sporangia and continuing as a long assimilatory filament with a basal meristem and long 
upper cells (with phaeoplasts). 
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FAMILY LEATHESIACEAE Farlow 

by H.B.S. Womersley & S. Skinner 

Thallus of small, usually compaet, tufts to a few mm high, or globose, or pulvinate and 
lobed, epiphytic or epilithic, with the medullary and usually the cortical filaments embedded 
in a gelatinous matrix. Basal layer of filaments, often irregular, partly endophytic in some 
epiphytic taxa, Medulla of erect, branched, colourless cells, slightly to extensively developed, 
bearing a well defined cortex of determinate assimilatory filaments together with phaeophycean 
hairs; in one genus, phaeophycean hairs present as apical eontinuations of cortical filaments. 
Cells with few to numerous phaeoplasts each usually with a pyrenoid. Growth of medullary 
and cortical filaments intercalary or subapical. Microthallus microscopic, filamentous, with 
uniseriate gametangia. 

Life history probably diplohaplontic and heteromorphic (Dangeard 1969, p. 80). 
Reproduction by essentially uniseriate plurilocular sporangia and ovoid unilocular spor

angia, borne on upper medullary filaments and lying within the cortex; the gametophyte by 
plurilocular gametangia where known. 

A family of about 8 genera, ranging from the small tufts of Strepsithalia to the relatively 
large, gelatinous cushions of Leathesia. The Leathesiaceae differ from the Elachistaceae in the 
presence of phaeophycean hairs. and usually the whole thallus (except the hairs) is embedded 
in mucilage; the determinate cortical filaments are of similar height within a thallus (and 
species) and usually form a distinctive layer. The simplest member, Strepsithalia, is similar 
in form to some ectocarpaceous genera (e.g. Streblonema), but differs in having more defined 
tufts which are more mucilaginous, a better defined stratum of determinate cortical filaments, 
and uniseriate plurilocular sporangia (present in some species of Streblonema). Thc relation
ships between these two genera need further study. 

KEY TO GENERA OF LEATHESIACEAE 

I. Thallus of small epiphytic tufts, or spreading, less than 2 mm high. with or without an 
endophytic base; medullary filaments a few to many cells long, with determinate cortical 
filaments present in clusters or singly, free but of uniform height within a species; phaeo
phycean hairs produced from medullary cells or as continuations of the cortical 
filaments .. 2 

I. Thallus 2-40(-80) mm across and 2-20 mm thick, globular to pulvinate or lobed, compact. 
mucoid, epiphytic or epilithic; medulla well developed; cortical filaments closely associated 
laterally and forming a distinct stratum embedded in mucilage; phaeophycean hairs pro
duced from medullary cells 4 

2. Thallus of minute tufts, or spreading. with prostrate, endophytic filaments and only 
slight development of erect medullary filaments, bearing frequent (but rarely densely 
tufted) determinate cortical filaments and phaeophycean hairs, together with single or 
small groups of plurilocular sporangia and/or unilocular sporangia. STREPSITHALIA 

2. Thallus usually of well defined globular or hemispherical tufts, with a distinct medulla 
three to many cells high giving rise to numerous determinate cortical filaments (largely 
or partly free of mucilage), and with clusters of plurilocular (or unilocular) sporangia 
arising from upper medullary cells .3 

3. Phaeophycean hairs formed as apical continuations of some determinate cortical filaments; 
thallus epiphytic ACROTRICHIUM 

3. Phaeophycean hairs formed laterally from upper medullary eells; thallus basally 
endophytic . MYRIACTULA 

4. Determinate cortical filaments 10-60 cells long, unbranched, usually curved above and 
with laterally swollen cells; epiphytic . CORYNOPHLAEA 

4. Determinate cortical filaments 4-10 cells long, simple or branched; epilithic or 
~~ic 5 
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5. Determinate cortical filaments branched, cylindrical; medullary cell anastomoses absent; 
unilocular sporangia often laterally attached; epilithic .... PETROSPONGIUM 

5. Determinate cortical filaments simple, with an inflated terminal cell; medullary cells 
anastomosing; unilocular sporangia basally attached; epilithic or epiphytic LEATHESIA 

Genus STREPSITHALIA Bornet ex Sauvageau l896a: 64 

Thallus less than 2 mm long, with endophytic, sometimes stoloniferous, branched med
ullary filaments, with or without short, erect medullary filaments only a few cells long within 
the host cortex, producing erect, determinate, cortical filaments outside the host cortex. Cortical 
assimilatory filaments 4-12(-20) cells long, of fairly uniform height, simple or basally branched, 
usually with a gelatinous matrix around individual or clusters of erect filaments. Cells with 
2-4 phaeoplasts, each with a pyrenoid. Phaeophycean hairs arising from medullary filaments. 

Reproduction. Plurilocular sporangia short, uniseriate or occasionally biseriate, with 3-8 
locules, borne singly or in small clusters on upper medullary cells. Unilocular sporangia sessile 
or with a unicellular pedicel, lateral on prostrate or erect medullary filaments. 

Type species: S. curvata Sauvageau. 

Slrepsithalia is an ill-defined genus of some 6 species. known from Europe and from 
southern Australia, and probably more widespread on temperate coasts. 

The position of Strepsithalia is uncertain, and it is here regarded as a simple, possibly 
reduced, member of the Leathesiaceae because of the slight development of erect medullary 
filaments, the small clusters of determinate cortical filaments usually with associated mucilage, 
the presence of phaeophycean hairs and the uniseriate plurilocular sporangia. Some authors 
(e.g. Hamel 1939b, p. xx) have placed Strepsithalia in the Myrionemataceae, while Fritsch 
(1945, p. 89) considered it a reduced form with affinity to the Mesogloiaceae (Chordariaceae). 
The life history of Strepsithalia and its possible relationships to larger taxa are virtually 
unknown. The following account of three species on southern Australian coasts is provisional 
and further detailed studies are needed. 

KEY TO SPECIES OF STREPSITHALlA 

I. Determinate cortical filaments simple, cylindrical to very slightly clavate, 3-6 ftm in diam
eter with cells below LIB 4-6, and above LIB (1-)2-3; on Liagora (or Helminthocladia) 

. . . . . . . . . . . . . . . . . I. S. liagorae 
l. Determinate cortical filaments simple or branched, almost cylindrical. 6-14 .urn in diameter 

with cells LIB less than 2; on Leathesia or Helminthocladia 2 

2. Determinate cortical filaments simple, 120-200.um long, 1O-14.um in diameter; on 
Leathesia 2. S. leathesiae 

2. Determinate cortical filaments usually basally branched, 40-80 ftm long, 6-8.um in 
diameter; on Helminthocladia 3. S. aemula 

l. Strepsithalia Iiagorae Sauvageau 1896a: 59, figs 5-8; 1925: 1464. Hamel 1935: ISO, fig. 
341. 

FIG. 24 A-C 
Thallus (Fig. 24A) in minute tufts or forming spreading, pulvinate, low and moderately 

dense patches, with base endophytic in Liagora (or Helmimhocladia) and determinate cortical 
filaments extending in a layer of even height beyond the host. Basal filaments (Fig.24A) 
branched, extending laterally in host cortex, of irregularly shaped and variably sized cells 
4-6 ftm in diameter and LIB (1-)2-3. Medulla slight, of erect, simple or branched filaments 
continuing as emergent cortical filaments and with scattered phaeophycean hairs. Determinate 
cortical filaments (Fig.24A) of fairly even height, simple or rarely branched, slightly increasing 
in diameter upwards, 70-150,um and 5-8(-10) cells long, 3-6J.tm in diameter with cells LIB 
4-6 below and (1-)2-3 above. Phaeoplasts several per cell (Fig.24B), irregularly shaped, usually 
with a pyrenoid. Phaeophycean hairs occasional to rare. arising from basal or medullary cells. 
with a meristem 2-4 cells above their base, 3-6.um in diameter. 
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Reproduction. Unilocular sporangia (Fig.24A) clavate to ovoid, (20-)30-50(-80) JLm long 
and 12-18/-1m in diametcr, borne on basal or medullary filaments. Plurilocular sporangia 
(Fig.24C) 30-65/lm and 6-12 cells long, 5-7/lm in diameter, borne on medullary filaments. 

Type from Gut!thary, France (Thuret & Barnet, 8,ix.1854); in Herb. Thuret-Bornet, PC (?). 

Distribution: Western and mediterranean France. 
In southern Australia, known from Point Sinclair, S. Aust., on Liagora harveyiana in reef 

pools (Womers!ey, 8.ii.1954; ADU, A49565). Pennington Bay, Kangaroo I., S. Aust., on L. 
wilsoniana, lower eulittoral (Womersley, 22.i.1947; ADU, A49567) and L. harveyiana, lower 
euhttoral (Womersley, 22,i.1948; ADU, A49566). Nora Creina, S. Aust., on L. harveyiana, 
lower eulittoral (Skinner, Il.ii.l979; ADU, A50268) and on Helminthocladia densa, upper 
sublittoral (Moore, 22.ii.1983; ADU, A54929). Apollo Bay, Vic., on L. harveyiana, mid 
eulittoral pools (Skinner, 24.ii.1977; ADU, A47959). 

Strepsithalia liagorae is probably more widespread in Liagora on southern Australian 
coasts than the above records indicate. The Australian specimens agree well with Sauvageau's 
description and have been checked with one of his specimens from Guethary, France. S. 
liagorae is one of the commonest of the several epiphytes on Liagora. 

2. Strepsithalia leathesiae Womersley & Skinner sp. nov. 

FIG. 24 D,E 
Thallus (Fig.24D) forming spreading patches on the surface of Leathesia difformis, with 

endophytic basal filaments producing single or clustered, emergent, cortical filaments extending 
100-200/-lm beyond the host surface. Basal filaments branched, ramifying between the host 
cortical filaments, of somewhat irregular cells 4-8 JLm in diameter and LIB (1-)2-3. Medulla 
virtually absent, with cortical filaments and hairs arising directly from basal filaments. Deter
minate cortical filaments (Fig.24D) of fairly even height, simple, straight to slightly curved 
and almost cylindrical to slightly broader in their mid part, 120-200 /-1m and 8-14 cells long, 
10-14 JLm in greatest diameter with cells LIB (0.7-)1-1.5(-2); growth apical and intercalary. 
Phaeoplasts (Fig.24E) several per cell, irregular in shape, usually with a pyrenoid. Phaeophy
cean hairs (Fig.24D) frequent, arising from basal filaments, 10-14(-16) /lm in diameter and 
extending well beyond the cortex. 

Reproduction. Unilocular sporangia (Fig.24D) sessile or with a unicellular pedicel on basal 
filaments, largely within the host cortex, clavate to ovoid, 40-60 JLm long and 12-20(-25) J.'m 
in diameter. 

Diagnosis: Thallus effusus in Leathesia difformis filis basalibus endophytids atque filis corticalibus 
exsertis solis vel fasciculatis 100-200 J.'m e marginibus hospitis; bracchiodia in cortice hospitis fila 
basalia quorum cellulae in diam. 4-8 ~m sunt; medulla exigua; fila corticalia rudia stricta vel parum 
curvata, 120-200 ~m longa cum cellulis 10-14(-16) >tm diam. 

Sporangia unilocularia praecipue in cortice hospitis clavata vel ovoidea 40-60 >tm longa atque 
12-20(-25) >tm diam. 

Type from Aldinga, S. Aust., on Leathesia difformis, low eulittoral on rock platform (Skinner, 
3l.x.1978); holotype in ADU, A49777. 

Fig. 24. A-C. Slrepsithalia liagorae (A,B, ADU, A49565; C, ADU, A54929). A. Thallus with determinate 
cortical filaments, phaeophycean hairs and unilocular sporangia arising from basal filaments. B. Cells 
of a determinate cortical filament, with phaeoplasts. C. Thallus with plurilocular sporangia, and 
phaeophycean hairs arising from erect or basal filaments. D,E. Strepsithalia leathesiae (ADU, A49777, 
holotype). D. Thallus with determinate cortical filaments, phaeophycean hairs and unilocular sporangia 
arising from basal filaments. E. Cells of a determinate cortical filament with phaeoplasts. F-H. 
Strepsithalia aemula (ADU, A49564, holotype). F. Thallus with branched determinate cortical filaments, 
phaeophycean hairs and unilocular sporangia arising from basal filaments. G. Cells of a determinate 
cortical filament, with phaeoplasts. H. Basal filament with a probable plurilocular sporangium. I-K. 
Acrotrichium amphibolis (ADU, A52820, holotype). I. Thallus (diagrammatic) on Amphibolis, showing 
basal filaments, medullary filaments, stratum of plurilocular sporangia, and determinate cortical fila
ments with some continuing as phaeophycean hairs, J. Ditto showing cell detail with central parts of 
cortical filaments omitted. K. Detail of plurilocular sporangia. 
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Distribution: Only known from the type. 

Although only known from a single collection, Strepsithalia leathesiae appears distinct 
from other species in the relatively broad cortical filaments. 

3. Strepsithalia aemula Womersley & Skinner sp. nov. 

FIG. 24F-H 
Thallus (Fig. 24F) minute, forming a slight layer from the cortex of Helminthocladia 

australis, with basal endophytic filaments and branched, emergent, determinate cortical fila
ments and hairs. Basal filaments (Fig. 24F) branched, extending laterally in the host cortex, 
cells 5-8).tm in diameter and LIB 1-2. Medulla slight, of erect, often branched filaments 
continuing as emergent cortical filaments, and producing phaeophycean hairs. Determinate 
cortica/filaments (Fig. 24F) somewhat irregular in height, usually of basally branched systems, 
often varying slightly in diameter upwards, (40-)50-70( -80»).tm and 6-10 cells long, 6-8 p,m 
in diameter with cells LIB 1-1.5; terminal cell rounded. Phaeoplasts (Fig. 240) one to a few 
per cell, irregularly shaped, with or without a pyrenoid. Phaeophycean hairs frequent, 6-10).tm 
in diameter. 

Reproduction. Unilocular sporangia (Fig. 24F) clavate to ovoid, often becoming subglobose 
when mature, (40-)50-65(-90) p,m long and (30-)35-50(-70) p,m in diameter, borne on short 
pedicels from basal or medullary filaments. Plurilocular sporangia (?) (Fig. 24H) about 40 p,m 
and 6 cells long, 8-10 p,m in diameter. 

Diagnosis: Thallus minutus in cortice Helminthodadia australis. filis basalibus bracchiodibus cellulis 
5-8 11m diam.; medulla simplici; fibs corticalibus exsertis. irregularibus in altitudine in base fractis 
(40-)50-70(-80) 11m longis 6-8 11m diam.; pilis frequentibus 6-10,um diam. 

Sporangia unilocularia clavata vel ovoidea vel subglobosa (40-)50-65(-90),um longa atque 
(30-)35-50(-70) 11m diam. Sporangia plurilocularia ad 40 11m longa 8-IO,um diam .. 6 cellulis. 

Type from Sou' West R. mouth, Kangaroo I., S. Aust.. on Helminthocladia australis, lower 
eulittoral (Baile,v, 8.i.1966); ho]otype in ADU, A49564. 

Distribution: Only known from the type collection. 

Strepsithalia aemula is named from and distinguished by the short cortical filaments of 
similar length to the unilocular sporangia. It is probably most closely related to S. liebmanniae 
Miranda (Hamel 1935. p.151, fig. 34,1II) which has short plurilocular sporangia borne on 
branched cortical filaments and a different host. 

Genus ACROTRICHIUM Womersley & Skinner gen. nov. 

Thallus minute (less than 2 mm long), epiphytic, with a prostrate base of branched 
filaments, becoming entangled, producing erect, simple or branched, colourless medullary 
filaments continuing as simple, straight, determinate cortical filaments, with plurilocular 
sporangia produced laterally from upper medullary cells. Phaeophycean hairs produced as 
continuations of many cortical filaments by subdivision of their subapical cell to form a 
meristem. Cells with severa] phaeoplasts, each with a pyrenoid. 

Reproduction. Plurilocular sporangia on branched laterals from the upper medullary cells, 
forming a zone corresponding to the lower part of the cortical filaments, filiform, uniseriate 
or with occasionally biseriate locules. Life history unknown. 

Diagnosis: Thallus minutus epiphyticus; base prostrate filorum ramosorum; fila rudia vel bracchiodia, 
erecta medullosa sine colore; pigmentosa fila rudia determinata crescentia in medullo corticali atque 
terminans ex multis filis corticalibus ad pilis meristemia ex cellulis apicibus efferunt. 

Sporangia plurilocularia ex inferiori cortice in corio filiformia uniseriata vel biseriata. 

Type species: A. amphibolis Womersley & Skinner. 

This newly described genus and species is comparable in form to simple members of the 
Leathesiaceae such as M,vriactula, but is distinguished by the transformation of the uppermost 
cells of many of the determinate cortical filaments into phaeophycean hairs. The subapical 
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cell divides and becomes meristematic, cutting ofT cells which become elongate and colourless, 
thus forming a typical hair extending in line with the original cortical filament. The original 
apical cell of the cortical filament may remain for some time but is later lost. All other genera 
of the Leathesiaceae have lateral or basal hairs arising from the medullary cells, and this 
terminal production of apical hairs (after which the genus is named) appears to be unique in 
the Leathesiaceae. 

The relationships of Acrotrichium must await its study in culture. 

Acrotrichium amphibolis Womersley & Skinner sp. nov. 

FIG. 24I-K 
Thallus (Fig.24I) medium brown, 1-2 mm high, tufted, epiphytic on Amphibolis antarc

tica. Basal layer (Fig.24I,J) of branched, prostrate filaments producing irregularly rhizoidal 
filaments in the lower medulla, from which erect medullary filaments arise. Medullary fila
ments (Fig. 241,1) 8-12 cells and 200-300 J.Lm long, cylindrical, simple or branched. 5-10 J.Lm 
in diameter with cells mostly LIB 3-5. Determinate cortical filaments (Fig.241,J) continuing 
from medullary filaments or their branches, straight, cylindrical, 400-600 J.Lm long and 7-9 j.Lm 
in diameter, with cells LIB (2-)3-4(-5), apical cell rounded; many cortical filaments develop 
an apical phaeophycean hair 400-700 j.Lm long and (5-)6-8 j.Lm in diameter (Fig.24I,J). Phaeo
plasts irregularly discoid to elongate, several per cell, each with a pyrenoid. Growth of 
medullary and cortical filaments apical and subapical. 

Reproduction. Plurilocular sporangia (Fig.24J,K) produced on branches from upper med
ullary cells, forming a stratum in the lower cortex, filiform, 40-75 J.Lm and 12-22 locules long, 
4-8 J.Lm in diameter, uniseriate with frequent biseriate locules with oblique walls. 

Diagnosis: Thallus 1-2 mm altus pulvinarius epiphyticus in Amphibolis antarctica; filis basalibus 
prostratis ramosis efterentibus fila medullosa erecta 8-12 cellulorum atque 200-300/Lm, longa; fila 
corticalia determinata stricta teretiaque 400-600/Lm longa 7-9/Lm diam., cellula apicali tholiformi 
superne; multis filis terminatis in pilo ex cellula apicali. 

Sporangia plurilocularia in ramis ex cellulis superioribus medullosis, corio in cortice inferiori, 
filiformia 40-70/Lm longa atque 4-8/Lm diam., 12-22 locularia longa uniseriata vel biseriata. 

Type from Victor Harbor, S. Aust., on Amphibolis antarctica, 5-7 m deep between Wright I. 
and Granite I. (Clarke, 23.xii.1981); holotype in ADU, A52820. 

Distribution: Only known from the type collection. 

Genus MYRIACTULA Kuntze 1898: 74,4[5 

Thallus minute [less than 2(-2.5) mm high], gelatinous, basally partly to slightly endophytic 
with a pulvinate to tufted medulla and cortex. l~fedulla of erect, subdichotomous, filaments 
3-25 cells long, developed from basal rhizoidal filaments. Determinate cortical filaments mostly 
free (not forming a dense stratum), arising from upper medullary cells or directly from basal 
filaments, 10-40(-80) cells long, cylindrical or with their greater diameter part way along, with 
phaeophycean hairs. Phaeoplasts several to numerous per cell, each usually with a pyrenoid. 

Reproduction. Plurilocular sporangia borne on uppermost medullary cells forming a 
stratum above the medulla and at the base of the cortical filaments, clustered, mostly 
uniseriate. Unilocular sporangia borne on uppermost medullary cells, ovoid. 

Type species: M. pulvinata (Kuetzing) Kuntze [=Jl. rivulariae (Suhr) J. Feldmann]. 

A genus of about 15 species (Feldmann 1943) in temperate and colder waters. 

Myriactula is morphologically similar to Elachista but differs in possessing phaeophycean 
hairs. It forms better defined tufts than Strepsithalia, with a distinct medulla and numerous 
determinate cortical filaments, but these are much less developed and less compact than in 
the globular thalli of Corynophlaea, and the latter genus has a basal layer on the surface of 
the host only, whereas the base of Myriactu/a is partly endophytic. The cortical filaments of 
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Myriactula are essentially separate and free from each other in contrast to Corynophlaea 
where they form a dense stratum enveloped in mucilage. Some of the following species, as 
for most species of Myriactula, are not well-defined and further study of species on the 
southern Australian coast is needed. 

KEY TO SPECIES OF MYRIACTULA 

I. Determinate cortical filaments 16-20(-22) #Lm in diameter, tapering slightly above the 
broadest part in their lower third; on Sargassum leaves or Hydroclathrus .. 1. M. arabica 

1. Determinate cortical filaments 10-15 #Lm in diameter, cylindrical to slightly broader above; 
on Fucales or Scytosiphonales ......... _ ....... 2 

2. Determinate cortical filaments 80-240 #Lm and 4-16 cells long, medulla 30-80 #Lm high 
. . . . . . . . . . . . . . . . _ . . . . . . . . . . . .. 2. M. haydenii 

2. Determinate cortical filaments over 500 #Lm and 30 cells long; medulla well developed, 
over 100 #Lm high in mature plants ..... _ ... 3 

3. Determinate cortical filaments 500-800l-lm and 30-40 cells long; medulla becoming 
100-160 #Lm high; on Scytosiphon ... _ . . . . . ............... 3. M. caespitosa 

3. Determinate cortical filaments 500-1400 #Lm and 20-80 cells long; medulla well developed, 
300-IOOOl-lm high; on Cystophora monilifera . _ .... _ ...... 4. M. filiformis 

1. Myriactula arabica (Kuetzing) Feldmann 1937: 276; 1943: 222. Ardn! 1970: 252, pI. 38 figs 
2,3, pI. 58 fig. 1. 
Phycophila arabica Kuetzing 1858: I, pI. I fig.II. 
Gonodia arabica (Kuetzing) Boergesen 1934: 22, figA. Hamel 1935: 136, fig.3I,3. 
Myriactis arabica (Kuetzing) Kuckuck 1929: 38, figs 37-39. 

FIG. 25A·D 
Thallus (Fig. 25A,C) forming minute tufts on Sargassum leaves or Hydroclathrus, 0.5-1 mm 

high, with the basal part endophytic, a relatively slight medulla bearing a stratum of sporangia, 
and long, free cortical filaments and hairs. Basal filaments (Fig. 25A) in a small group, 
penetrating the host meristoderm. Medulla (Fig. 25A,C) of compact, branched filaments 
40-1001-lm and 3-5 cells long, cells 1O-241-1m in diameter and LIB mostly 1.5-3. Determinate 
cortical filaments (Fig. 25A,C) straight to slightly curved, 400-900 #Lm and 10-30 cells long, 
tapering slightly in their upper half, with apical and intercalary divisions, cells almost cylin
drical, 16-20(-22) #Lm in greatest diameter and LIB (1-)1.5-2(-2.5). Phaeoplasts (Fig. 25D) 
several per cell, discoid, each with a pyrenoid; physodes usually as a central, clustered mass. 
Phaeophycean hairs frequent, produced from upper medullary cells, 8-15 I-Im in diameter. 

Reproduction. Plurilocular sporangia (Fig. 25A) produced from upper medullary cells and 
forming a stratum at base of cortical filaments, uniseriate, 50-80 p.m and 14-20 locules long, 
5-71-1m in diameter; short plurilocular sporangia (Fig. 25B) also formed on upper parts of 
determinate cortical filaments, 20-301-lm and 6-8 locules long, 8-10 #Lm in diameter. Unilo
cular sporangia (Fig.25C) produced on upper medullary cells, clavate, 50-90 #Lm long and 
16-30 #Lm in diameter. 

Type from the Arabian Gulf, on C'ystoseira myrica; in L (?) 

Distribution: Arabian Sea, Tanzania, Red Sea, Mediterranean and Western Europe, on various 
Fucales. 

In southern Australia known from oJT Troubridge Light, S. Aust., on Sargassum distichum, 
10 m deep (Shepherd, 4.ii.l969; ADU A336l9, with unilocular sporangia). Lady Bay, Nor
manville, S. Aust., on Sargassum in lower eulittoral pool (Skinner, l4.ix.1977; ADU, A48241, 
with plurilocular sporangia) and on Hydrociathus, drift (Skinner, lO.xi.1977; ADU, A48827). 

The above three collections agree well in habit and dimensions with the illustrations of 
Kuetzing, Boergesen and Ardre of Myriactula arabica, but checking of further collections is 
desirable. 
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Fig. 25. A-D. Myriacluia arabica (A,B, ADU, A48241; C,D, ADU, A33619). A. Thallus with basal 
filaments entering host, slight medulla, determinate cortical filaments, a phaeophycean hair and plur
ilocular sporangia. B. Short, lateral plurilocular sporangia on upper cells of a determinate cortical 
filament. C. Thallus with unilocular sporangia. D. Cells of determinate cortical filaments with phaeo
plasts and physode masses. E-G. Myriactula haydenii (ADU, A48890). E. Thallus with basal filament 
penetrating host, slight medulla, determinate cortical filaments with physode masses, phaeophycean 
hairs and plurilocular sporangia. F. Cells of a determinate cortical filament with phaeoplasts and 
physode masses. G. Thallus with unilocular sporangia. 
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2. Myriactula haydenii (Gauy) Levring 1937: 57. Kylin 1947: 49, fig. 42B. 
Elachisla haydenii Gatty 1863: 162. 
Myriactis haydenii (Gauy) Batters. Kuckuck 1929: 37, figs 35,36. 

FIG. 25E-G 
Thallus (Fig. 25E,G) forming pulvinate to spreading, mucoid tufts, with endophytic basal 

filaments and dense medulla and cortex forming a layer 100-300 JLm thick on the host. Basal 
.filaments (Fig. 2SE,G) penetrating between cells of host meristoderm and cortex and also 
growing within the ostioles (on Fucales), irregularly branched. with cells cylindrical to ovoid, 
mostly 6-8 /.Lm in diameter and LIB 2-5. Medulla (Fig. 25E,G) of erect, clustered, branched 
colourless filaments. 30-80/.Lm and 3-6 cells long, cells ovoid, I O-lS( -20) /.Lm in diameter and 
LIB 1-2, producing cortical filaments and phaeophycean hairs above. Determinate cortical 
filaments (Fig. 25E,G) of more or less similar height within a specimen, 80-ISO(-240) /.Lm and 
4-10(-16) cells long, simple, cylindrical to slightly clavate above their narrower base; lower 
cells 5-10 JLm in diameter and LIB 2.5-5, mid and upper cells slightly swollen, 10-15 JLm in 
diameter and LIB 1-I.S; apex of terminal cell rounded to slightly conical. Phaeoplasts (Fig. 
25F) several per cell, discoid to elongate, each with 1(-2) pyrenoid; upper cells usually (not 
always) with a dense mass of physodes (Fig. 25E,F). Phaeophycean hairs scattered, arising 
from upper medullary cells, 10-12(-15) JLm in diameter. 

Reproduction. Plurilocular sporangia (Fig. 2SE) borne on upper medullary cells, clustered, 
50-90(-125) /.Lm and 8-16 locules long, 5-6/.Lm in diameter, uniseriate with occasional oblique 
walls. Unilocular sporangia (Fig. 25G) borne on branches of upper medullary filaments, 
clavate, 30-50 JLm long and 12-20 JLm in diameter. 

Type from Filey Bridge (Brig), Yorkshire, England (Hayden); in STA? 

Distribution: N. Europe, on various Scytosiphonales and Dictyosiphonales (Feldmann 1943, 
p.223). 

In southern Australia, from Streaky Bay, S, Aust. to QueenscIiff, Vic. and Tasmania. 

Selected specimens: Streaky Bay, S. Aust., on Cau/ocystis uvijera, lower eulittoral pools 
(Skinner & Gardiner, 30.xi.1977; ADU, A48881). Venus Bay, S. Aust .. on Caulocyslis in lower 
eulittoral pool (Skinner, I.xii.1977; ADU, A48890). Stanley Beach, S. coast, Kangaroo 1., S. 
Aust., drift on Myriodesma inlegrijolium (Womers/ey, 27.i.1957; ADU, A20836). Encounter 
Bay, S. Aust., on C cepha/ornilhos, lower eulittoral pools (Skinner, 23.xi.1977; ADU, A48860). 
Cape Lannes, S. Aust., on C uvijera, lower eulittoral (Skinner, Il.ii.1979; ADU, A50269). 
Point Lonsdale, Vic., on Scytosiphon in lower eulittoral pool (Skinner, 4.i.1978; ADU, A49083). 
Queenscliff. Vic., on C cephalornithos, lower eulittoral pools (Skinner, 4.i.1978; ADU, A49059). 
Low Head, Tas., on C. uvi/era, lower eulittoral (Skinner, 23.ii.1978; ADU, A49168). Blackmans 
Bay, Tas., on C. cephalornithos, lower eulittoral (Skinner, 20.ii.1978, ADU, A49166). 

The Australian specimens here referred to Myriactula haydenii occur on the fucalean 
CaUlO(VSlis, A{vriodesma and Sargassum, as well as on Scytosiphon and Colpomenia. They 
differ from AI. arabica in having broader determinate cortical filaments, but need further 
study of their variation and comparisons with typical material of M. haydenii from Europe. 

3. Myriactula caespitosa Womersley & Skinner sp. nov. 

FIG. 26A-C 
Thallus (Fig. 26A) forming spreading, mucoid, patches, with older parts becoming tufted, 

about I mm high, on Scytosiphon, with endophytic basal filaments in the host, developing a 
moderately extensive medulla surmounted by a stratum of plurilocular sporangia and long, 
free. cortical filaments and hairs. Basal filaments (Fig. 26A,B) penetrating the cortical and 
inner parts of the host, branched, producing medullary and in turn cortical filaments through 
the host surface. Medulla (Fig. 26A,B) becoming extensive in older tufts, basally constricted 
at host cortex then spreading. 100-160 JLm and 8-12 cells high, with branched filaments of 
cells 8-16(-20) /.Lm in diameter and LIB 1-2. Determinate cortical filaments (Fig. 26A,B) 
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Fig. 26. A-C. Myriactula caespilosa (ADU, A3187:" holotype), A. Thallus with basal filaments pene
trating the host medulla, plurilocular sporangia, determinate cortical filaments and longer phaeophycean 
hairs. B. Detail of thallus showing basal filaments, medulla, determinate cortical filaments, a phaeo
phycean hair and plurilocular sporangia. C. Cells of a determinate cortical filament with phaeoplasts 
and physodes. D-G. Myriactula filiformis (ADU. A48582, holotype). D. Thallus with basal layer, 
extensive medulla, stratum of plurilocular sporangia, determinate cortical filaments and longer phaeo
phycean hairs. E. Detail of thallus showing basal layer, medullary filaments, plurilocular sporangia, 
determinate cortical filaments and phaeophycean hairs. F. Cells of a determinate cortical filament with 
phaeoplasts. G. Short plurilocular sporangia on an upper determinate cortical filament. 
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500-800).tm and 30-40 cells long, of similar diameter throughout and with intercalary divi
sions, cells usually slightly swollen, 1O-14).tm in diameter and L/B (1-)1.5-2. Phaeoplasts (Fig. 
26C) several per cell, more or less discoid, usually with a pyrenoid; physodes numerous and 
prominent, usually centrally clustered. Phaeophycean hairs frequent, arising from upper med
ullary cells, 10-14).tm in diameter. 

Reproduction. Plurilocular sporangia (Fig. 26 A,B) produced by upper medullary cells, 
forming a stratum at the base of the cortical filaments, uniseriate, 50-80).tm and (10-)15-25 
locules long, 4-6).tm in diameter. 

Diagnosis: Thallus radiatus mungens epiphyticus in Scytosiphon; fibs basalibus endophyticis ramosis; 
medulla extensa moderate superne cum corio sporangiisque plurilocularibus filisque corticalibus longis 
singularibus pilisque; fila corticalis 500-800,.,.m longa 30-40 cellularia parum inflata 10-14,.,.m dia
metro; pili frequentes 10-14,.,.m diam. 

Sporangia plurilocularia ex cellulis medullosis superioribus in base filorum corticalium formata, 
uniseriata 50-80 /tm longa atque 4-6 /tm diam., (10-) 15-25 locularia longa. 

Type from Wanna, S. Aust., on Scytosiphon, low eulittoral (Womersley, 2I.viii.1967); holotype 
in ADU, A31873. 

Distribution: Only known from the type collection. 

The spreading nature of the thallus, the penetration of the basal filaments within the host 
tissue, and the largely free determinate cortical filaments, place this species in Myriactula. 
The medulla is more strongly developed than in many species, but less so than in the following 
species. 

4. Myriactula filiform is Womersley & Skinner sp. nov. 

FIG. 26D-G 
Thallus (Fig. 26D) brown, pulvinate to globose, mucoid, 0.5-2.5 mm across, epiphytic on 

ramuli of Cystophora monilifera, with only slight basal penetration of the host, an extensive 
medulla and free, widely separated, determinate cortical filaments. Basal filaments forming 
an entangled layer on and just above the host meristoderm, with short cells adherent to the 
meristoderm and only slight penetration of filaments between the meristoderm cells. Medulla 
(Fig. 26D,E) extensive, 300-1000 ~m and (8-)10-25 cells high, dense, with cells ovoid below 
and 12-15).tm in diameter, cylindrical above and 7-12).tm in diameter, L/B 3-5, culminating 
in a dense stratum of plurilocular sporangia. Determinate cortical filaments (Fig. 26D,E) 
arising from basal filaments and extending unbranched through the medulla, separated, free, 
cylindrical, 500-1000 (-1400»).tm and 20-60(-80) cells long, with cells thick walled, 7-10 f.Lm 
in diameter and L/B 1-3. Phaeoplasts (Fig. 26F) several (4-8) per cell, discoid, apparently 
without a pyrenoid. Phaeophycean hairs frequent, arising from lower medullary cells and 
extending through the medulla, 8-12(-14»).tm in diameter. 

Reproduction. Plurilocular sporangia (Fig. 26E) forming a dense stratum on slender, 
corymbose branches from upper medullary cells, filiform, simple or once branched, uniseriate 
or occasionally biseriate with oblique walls, 30-60(-70) f.Lm long with 8-16(-24) locules, 5-8 ).tm 
in diameter. Occasional short plurilocular sporangia (Fig. 26G) also occur on the mid cells of 
the determinate cortical filaments, elongate-conical, usually 10-20).tm and 4-8 locules long, 
5-6 ~m in diameter. 

Diagnosis; Thallus pulvinarius vel globosus mungens 0.5-2.5 mm latus in Cystophora monilifera 
epiphyticus; fila basalia in exteriore hospitis intermixta; medulla extensa 300-1000/tm et (8-)10-25 
cellularis alta per ramos; fila corticalia ex filamentis basalibus exortis rudia dispersa 500-1 OOO( -1400) ,.,.m 
longa atque 7-10 /tm diam., 20-60(-80) cellularia; pili frequentes 8-12(-i4} /tm diam. 

Sporangia plurilocuiaria plerumque in strato denso ex cellulis medullosis superioribus, filiformia 
uniseriata vel biseriata 30-60(-70) /tm ionga atque 5-8,.,.m diametro 8-16(-24) locularia longa sed 
perpauca sporangia brevia in cellulis mediis filorum corticalium. 

Type from Aldinga, S. Aust., on Cyslophora monilifera, drift (Skinner, 14.x.1977); holotype 
in ADU, A48582. 

Distribution: Only known from the type collection. 
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M. fili/ormis is a distinctive species of Myriactula with its well-developed medulla, only 
slight penetration of the host, and long, cylindrical, determinate cortical filaments. It is most 
closely related to M. caespitosa but differs in its very slight host penetration, the more extensive 
medulla development, and in the similarity in form to Corynophlaea. From this genus it 
differs in having separated, largely free, cortical filaments, rather than the dense layer of 
closely associated filaments, embedded in mucilage, in Corynophlaea. 

Genus CORYNOPHLAEA Kuetzing 1843: 331 

Thallus (0.5-)2-10 mm across, hemispherical to globular, mucoid, epiphytic with the basal 
layer adherent to the host with no or only very slight penetration of the host surface. Basal 
layer of radiating filaments closely to loosely adherent to the host. Medulla extensive and 
forming the greater part of the thallus, of erect, branched, colourless cells, closely appressed 
but not anastomosing. Determinate cortical filaments densely associated in a distinct stratum 
embedded in mucilage, arising from upper medullary cells, 20-60 cells long, usually curved 
above, cells cylindrical to laterally inflated above, accompanied by phaeophycean hairs. 
Phaeoplasts numerous per cell, each with a pyrenoid. 

Li/e history unknown. 
Reproduction. Plurilocular sporangia borne on upper cortical cells, or laterally at base of 

cortical filaments, single or grouped, uniseriate, or laterally from upper cells of cortical 
filaments and then shorter and becoming biseriate. Unilocular sporangia borne laterally at 
base of cortical filaments, ovoid to pyriform. 

Lectotype species: C. umbellata (c. Agardh) Kuetzing. 

Corynophlaea contains about 5 described species, with four in the North Atlantic and 
Mediterranean, one known from Australia and two from New Zealand. The second New 
Zealand species (c. longifila Lindauer et al. 1961, p. 218) is here not considered distinct from 
the Australasian C. cystophorae, and a further new species is described below. 

Corynophlaea differs from Myriactula in forming well-defined, often globose, mucoid 
thalli (including the stratum of cortical filaments), larger than in Myriactula, and which are 
adherent to the host by a basal layer which does not penetrate the host surface to any 
significant extent. The medulla in Corynophlaea is more extensively developed and the cortical 
filaments form a compact layer, embedded in mucilage, through which the phaeophycean 
hairs penetrate. 

The type species of Corynophlaea, C. umbellata, has considerably shorter cortical filaments 
(4-7 cells long), and they are not so distinctively curved above, than in the two southern 
Australian species. It does, however, have the cortical filaments forming a distinct, dense, 
stratum embedded in mucilage. While the cortical filaments of the type are similar in size to 
those of Leathesia, they do not have the distinctly inflated terminal cell of the latter genus, 
and the medullary filaments do not show the cell anastomoses characteristic of Leathesia. 

KEY TO SPECIES OF CORYNOPHLAEA 

1. Medulla of closely associated filaments of ovoid cells; plurilocular sporangia borne in 
branched clusters from upper medullary cells, filiform and uniseriate 1. C. cystophorae 

1. Medulla of loosely associated filaments of cylindrical cells; plurilocular sporangia borne 
laterally from upper cells of determinate cortical filaments, short and becoming 
biseriate .2. C. cristata 

I. Corynophlaea cystophorae J. Agardh 1882: 22, pI. I fig. I. Womersley 1967: 230. 
Myriactis cystophorae (J. Agardh) Kuckuck 1929: 40, fig. 42. 

FIGS 27B, 28A-D 
Thallus (Figs 27B, 28A) dark brown, hemispherical to globose, firm but very mucoid, 

2-4(-6) mm across, epiphytic on Cystophora and other algae. Basal layer of appressed radiating 
filaments on the host, with no or very slight penetration between the outer host cells, cells 
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isodiametric to slightly elongate, 6-8 I'm in diameter. Medulla 200-900 I'm high, of erect, 
branched, closely adjacent filaments arising from every cell of the basal layer, cells ovoid to 
elongate-ovoid to sub-pyriform below, 20-40(-50) I'm in diameter, becoming smaller above. 
Determinate cortical filaments (Fig. 28A,B) arising in groups of 1-4 froin upper medullary 
cells, 100-500 Jim and (8-) 15-35( -90) cells long, usually curved above, cells cylindrical below, 
6- 15 I'm in diameter and LIB 3-6, and usually laterally inflated above (globose to often 

A 

c 

Fig. 27, A. Elachista australis on Xiphophora chondrophylla (ADU. A34S09). B. Corynophlaea cysto
phorae on Cystophora monil(formis (ADU. A46767). C. Leathesia dijJormis (ADU, A44619). D. Leath
esia intermedia on Gelidium australe (ADU. A49179). 
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deltoid on their upper side), sometimes remaining cylindrical, (6-)8-15( -20) ~m broad or long 
and LIB 1-1.5(-2). Phaeoplasts (Fig. 28C) several per cell, discoid to elongate or lobed, each 
usually with a pyrenoid. Phaeophycean hairs frequent, produced from upper medullary cells, 
10-15 ILm in diameter and greatly exceeding the cortical filaments in length. 

Reproduction. Plurilocular sporangia (Fig. 28B) borne on slender branch systems from 
the upper medullary cells, filiform, uniseriate, simple or once branched, 30-50 ~m and 8-25 
(-36) locules long, 5-7 ~m in diameter. Unilocular sporangia (Fig. 28D) often on the same 
thallus as plurilocular sporangia, borne laterally at base of cortical filaments, ovoid, 50-100 
(-160) ILm long, 20-30(-45) ILm in diameter. 

Type from Port Phillip Heads, Vic. (Harvey, Alg. Aust. Exsicc. 102); holotype in Herb. 
Agardh, LD, 46193; isotype in NSW. 

Distribution: From Rottnest I., W. Aust. around southern Australia and Tasmania to Crook
haven Heads, N.S.W. 

New Zealand. 

Selected specimens: Natural Jetty reef, Rottnest I., W. Aust., upper sublittoral on Cystophora 
brownii (Gordon, 10. xi. 1968; ADU, A33330). Point Avoid, S. Aust. in reef pools on C. 
moniliformis (Womersley, 5.i.1976; ADU, A46767-"Marine Algae of southern Australia" 
No. 194b). Fishery Bay, S.W. of Port Lincoln, S. Aust., lower eulittoral pools on C. brownii 
(Skinner, 4.xii.1977; ADU, A48909). Wanna, S. Aust., lower eulittoral pools on Acrocarpia 
(Skinner, 4.xii.1977; ADU, A48905). Reevesby I., Sir Joseph Banks Group, S. Aust., 0-3.5 m 
deep on Metagoniolithon (Baldock, 13.xii.1977; ADU, A48923). Balgowan, Yorke Pen., S. 
Aust., 3-8 m deep on Osmundaria (Kald, 17.xii.1967; ADU, A32188). Aldinga, S. Aust., in 
upper sublittoral pools on C. polycystidea (Skinner, 11.xi.1977; ADU, A48830-"Marine Algae 
of southern Australia" No. 1 94a). Pennington Bay, Kangaroo I., S. Aust., on Sargassum 
(Womersley, 17.xi.1967; ADU, A32184). Encounter Bay, S. Aust., in lower eulittoral pools on 
Caulocystis (Skinner, 28.ix.1972; ADU, A48263). Apollo Bay, Vic., in lower eulittoral pools 
on Xiphophora chondrophylla (Womersley, 23.1.1967; ADU, A317S9). Point Lonsdale, Vic., 
upper sublittoral on Cystophora torulosa (Skinner, 17.i.1979; ADU, AS0232). Bicheno, Tas., 
lower eulittora1 pools on C. subJarcinata (Skinner, 22.ii.1978; ADU, A49169). 

C cystophorae is common on several species of Cystophora, as well as on a variety of 
other algae (see above list) along rough-water to moderately sheltered coasts of southern 
Australia. It varies particularly in the length of the determinate cortical filaments, their upper 
curvature, and the degree of lateral enlargement of the upper cells. An isotype specimen in 
NSW shows cortical filaments I O-IS cells long, curved above with considerable lateral enlarge
ment of the upper cells, as described by J. Agardh (1882, p. 22, pI. I fig. I). 

New Zealand specimens with long cortical filaments were described by Reinbold (1899b, 
p. 291) as var.longifila, and elevated to a species by Lindauer et al. [1961, p. 21S, fig. 43(5,6)]. 
The great variation in length [8-60 (-90) cells] of cortical filaments, whether the upper part is 
curved or not, and in the degree of swelling or lateral enlargement of the cells, include the 
features ascribed to C. longifila which cannot be separated satisfactorily from C. cystophorae 
on the characters used by LindatJer et al. 

2. Corynophlaea cristata Womersley & Skinner sp. nov. 

FIG. 28E-G 
Thallus (Figs 27C, 2SE) light brown, subglobose to irregularly lobed, mucoid and soft, 

1-10 mm across, epiphytic on Cystophora brownii and C. botr.vocystis. Basal filaments diffuse, 
irregularly branched, with small, isodiametric cells adnate to but not penetrating the host 
meristoderm. Medulla (Fig. 28E) extensive, 1-3(-7) mm high, of branched, cylindrical filaments 
widely separated in the mucilage, with di- to quadri-chotomous branching every (1-)2-5 cells, 
cells (8-)1O-20(-2S)#tm in diameter and LIB (2-)3-7(-9), sometimes slightly swollen. Deter
minate cortical filaments (Fig. 28F,G) continuing from medullary filaments or in basally 
branched clusters, densely aggregated and forming a stratum 300-500 #tm and 20-40 cells 
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high, simple, curved above with cells inflated on their upper side, lower cells cylindrical, 
6-8 j.tm in diameter and LIB 2-3(-4), upper cells 8-10 j.tm in diameter and LIB (0.5-)1-1.5 
(-2). Phaeoplasts (Fig. 28G) few (2-3) per cell, discoid, each with a pyrenoid. Phaeophycean 
hairs scattered, arising from upper medullary cells, 10-15 j.tm in diameter. 

Reproduction. Plurilocular sporangia (Fig. 28F,G) borne on the upper cells of the deter
minate cortical filaments, uniseriate or biseriate, elongate-clavate, 30-60/Lm and 6-9(-16) 
locules long, 6-8 Itm in diameter. Unilocular sporangia unknown. 

Diagnosis: Thallus subglobosus vel lobatus mungens 1-10 mm latus in Cystophora brownii et C. 
botryocystis epiphyticus; fila basalia ramulosa diffusa sed in hospite non penetrantia; medulla extensa 
1-3(-7) mm alta, fila corti calia rudia curvata ad apices in fascia 300-500 /.1m et 20-40 cellularia alta 
colligata, filis sursum inflatis atque 8-10 /.1m diam., pili infrequentes 10-15 /.1m diam. 

Sporangia plurilocularia ex superioribus cellulis filorum corticalium crista tis in soris quasi in juba 
aut uniseriata aut biseriata 30-60/.lm longa atque 6-8/.1m diametro, 6-9(-16) locularia. 

Type from Point Westall, S. Aust., on Cystophora brownii in lower eulittoral pools (Skinner, 
30.xi.l977); holotype in ADU, A48886. 

Distribution: Known from the type and Partney I., Sir Joseph Banks Group, S. Aust., on C. 
botryocystis, 10-12 m deep (Baldock, 13.xii.l977; ADU, A48925). Reevesby I., Sir Joseph 
Banks Group, S. Aust., on C. brownii, 0-3.5 m deep (Baldock, 13.xii.1977; ADD, A48924). 
Aldinga, S. Aust., on C. brownii, sublittoral (Skinner, 26.x.1977; ADD, A48630). 

Corynophlaea cristata is named from the distinctive cristate appearance of the plurilocular 
sporangia on the curved parts of the cortical filaments. No other species of the genus has 
such plurilocular sporangia, and the thalli are usually much larger than in C. cystophorae. 
They also have almost cylindrical, much less closely adjacent, medullary filaments compared 
to those of the latter species. 

Genus PETROSPONGIUM Naegeli ex Kuetzing 1858: 2, pI. 3 fig. 2 

Thallus 5-40 mm across, crustose to low-pulvinate with broad radiating lobes, surface 
smooth to slightly rugose, growing radially at the margins and older central parts dying. Basal 
layer of entwined rhizoidal filaments of short cells. Medulla extensive, of erect, closely 
associated, branched filaments producing rhizoids laterally and cortical filaments and hairs 
from the upper cells. Determinate cortical filaments arising from upper medullary cells, forming 
a dense stratum of even height, 4-10 cells long, branched 1-3 times, cylindrical and without 
inflated terminal cells. Phaeoplasts several per cell, discoid, each with a pyrenoid. 

Life history with macroscopic sporophyte and gametophytic microthallus producing iso
gametes (Arasaki 1948). 

Reproduction. Plurilocular sporangia terminal on determinate cortical filaments, multi
seriate (in P. berkeleyt), unknown in P. rugosum. Unilocular sporangia basally or laterally 
attached, sessile or pedicellate, borne from lower cells of determinate cortical filaments, 
irregularly elongate-ovoid. 

Type species: P. berkeleyi (Greville) Naegeli. 

Petrospongium contains two species, the type from the North Atlantic and Mediterranean, 
and P. rugosum from the Pacific, including southern Australia. 

Cylindrocarpus Crouan & Crouan is often considered (e.g. Parke et al. 1976, Abbott & 
Hollenberg 1976) to include Petrospongium, but was kept separate by Setchell & Gardner 
(1925, p. 509). The type species of Cylindrocarpus, C. microscopicus Crouan & Crouan, is a 
minute alga with separate erect filaments arising from an endophytic base and without a well
developed medulla. It is as distinct in morphology from the two species of Petrospongium as 
the distinctions between other genera of the Leathesiaceae. 
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Fig, 28, A-D. Corynophlaea cystophorae (A, ADU, A48830; B, ADU, A48580; C, ADU, A48923; D, 
ADU, A32188). A. Section (diagrammatic) of thallus showing large medullary cells, determinate cortical 
filaments and phaeophycean hairs. B. Upper medullary cells with determinate cortical filaments and 
clusters of plurilocular sporangia. C. Cells of a determinate cortical filament with phaeopiasts. D. Upper 
medullary cells with determinate cortical filaments, a phaeophycean hair, and unilocular sporangia. E
G. Corynophlaea cristata (ADU, A48886, holotype). E. Diagram of thallus (each line representing a 
cell) showing loose, branching, medullary filaments, determinate cortical filaments bearing lateral 
plurilocular sporangia on their upper cells, and two phaeophycean hairs. F. Cortical filaments with 
plurilocular sporangia, and a phaeophycean hair. G. Upper medullary cells bearing determinate cortical 
filament with plurilocular sporangia and cells with phaeoplasts. 
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Petrospongium rugosum (Okamura) Setchell & Gardner 1924: 12; 1925: 509, pI. 39 figs 42,43. 
Inagaki 1958: 97, figs \-3. Lindauer et al. 1961: 222, fig. 46. McLennan 1956: I, fig. 
I. Womersley 1967: 231. 
Cylindrocarpus rugosa Okamura 1907: 20, pI. 5 figs 1-6. Abbott & Hollenberg 1976: 
177, fig. 144. 

FIG. 29A-C 
Thallus (Fig. 29A) red-brown to dark brown, spreading with broad marginal lobes and a 

rugose surface, usually 5-50 mm across and 1-3 mm thick, firm but somewhat mucoid, 
epilithic and tightly adherent except for old parts. Basal/ayer of branched, entwined filaments, 
partly rhizoidal from lower medullary cells, cells cylindrical, (8-) 1O-15( -20) /o!m in diameter and 
LIB 5-10. Medulla 300-1500(-2000)/o!m high, of erect, branched, fairly closely appressed 
filaments with cells ovoid, 20-70 /o!m in diameter and LIB 1.5-2.5 but larger and longer below 
with occasional intercalary divisions and producing numerous, irregularly growing rhizoids. 
Determinate cortical filaments forming a dense, compact layer of even height overlying the 
medulla, grading from upper medullary cells, 120-200 #lm and (5-)8-10(-12) cells high, each 
filament with 1-3 branches; cells elongate-ovoid below, cylindrical to slightly inflated above, 
8-10(-12) #lm in diameter and LIB 1-2, terminal cell rounded but not enlarged. Phaeoplasts 
(Fig. 29C) one to a few per cell, discoid to laminate or elongate, each with a pyrenoid; physodes 
abundant. Phaeophycean hairs scattered or clustered, arising from outer medullary cells, 
5-8 I'm in diameter. 

Reproduction. Unilocular sporangia (Fig. 29B) sessile or on a 1-2 celled pedicel, arising 
from inner cortical cells, basally attached or becoming laterally attached by further upward 
growth of the pedicel and downward extension of the sporangium, elongate-ovoid to slightly 
reniform, 60-100(-120) I'm long and 15-25(-30) I'm in diameter. 

Type from Japan (lectotype should be selected); in SAP. 

Distribution: Japan, Pacific coast of N. America, New Zealand. 
In southern Australia, from Cape Marengo, Vic., to Bilgola, N.S. W. 

Selected specimens: Cape Marengo, Vic., mid eulittoral (Womersley, 13.x.1985; ADU, A56878). 
Apollo Bay, Vic., lower eulittoral (Womers{ey, 23.i.1967; ADU, A31188). Point Roadknight, 
Vic., lower eulittoral (Skinner, 6.i.1978; ADU, A49080). Point Lonsdale, Vic., mid eulittoral 
(Skinner, 1 7.i.l 979; ADU, A50231). Mallacoota Point, Vic., mid eulittoral (Womersley, 
12.xi.1982; ADU, A55347-"Marine Algae of southern Australia" No. 245). Kurnell Point, 
N.S.W., mid euJittoraJ (Womersley, 14.xi.1982; ADU, A55348). Bilgola, N.S.W., on surf
sprayed rock (May 921, 3.xi.1945; NSW). 

Petrospongium rugosum is readily distinguished by its cylindrical, branched, cortical 
filaments and sporangia which are often laterally attached when mature. 

Genus LEATHESIA Gray 1821: 301 

Thallus 5-50(-80) mm across, applanate to lobed or globose, mucoid but firm, often 
becoming hollow, epilithic or epiphytic. Basal layer of radiating filaments of isodiametric cells 
with marginal growth. Medulla extensive, of irregularly shaped cells developing anastomoses 
with laterally adjacent cells and with lacunae between them. Determinate cortical filaments 
arising from upper medullary cells, forming a short, compact stratum of even height, 3-10 
cells long with the terminal cell globose and distinctly larger than the sub-terminal cell. 
Phaeoplasts several per cell, with or without a pyrenoid. Phaeophycean hairs arising from 
upper medullary cells, scattered but often in small clusters. 

Life history diplohaplontic and heteromorphic, with or without a filamentous gametophyte 
(see Dangeard 1969). 

Reproduction. Plurilocular sporangia solitary or in small corymbose groups, arising from 
subcortical cells, uniseriate. Unilocular sporangia borne on basal cells of determinate cortical 
filaments, ovoid to subglobose. 

Type species: L. tuberiformis (Smith) Gray [=L. difJormis (L.) Areschoug]. 
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Fig. 29. A-C. Petrospongium rugosum (A, ADU, A49080; B,C, ADU, A50231). A. Habit. B. Thallus 
section showing medulla (with hyphae), conex of branched filaments, phaeophycean hairs and unilocular 
sporangia. C. Cells of a determinate conical filament with phaeoplasts and physodes. D-F. Leathesia 
dijformis (D,E, ADU, A44619; F, ADU, A48248). D. Thallus section showing large, anastomosing 
medullary cells, determinate conical filaments, plurilocular sporangia and phaeophycean hairs. E. 
Determinate conical filament with phaeoplasts. F. Upper medulla and conex with unilocular sporangia 
and a phaeophycean hair. G-I. Leathesia intermedia (G,H, ADU, A49179; I, ADU. A29943). G. Thallus 
section showing large medullary cells, determinate conical filaments with large terminal cells, plurilo
cular sporangia and phaeophycean hairs. H. Determinate conical filament with phaeoplasts and 
physodes. I. Outer medulla and conex with unilocular sporangia and a phaeophycean hair. 
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A genus of about II species, mainly in the North Pacific and Australasia, but with the 
type species widespread in cool temperate parts of the world. Inagaki (1958) credits 9 species 
to Japan but not all these show the anastomosing of medullary filaments and one does not 
have the enlarged, terminal cell of the cortical filaments, which are here considered distinctive 
of Leathesia. Ajisaka (1984) found that the diploid or haploid macrothallus of L. japonica 
alternates with a haploid filamentous microthallus similar to Polytretus reinholdi; at temper
atures less than tOC, but without evidence of sexual fusion. 

KEY TO SPECIES OF LEATHESIA 

l. Determinate cortical filaments 3-5(-6) cells long, terminal cell 1.5-2 times the diameter of 
lower cells; medullary cells ovoid but developing frequent anastomoses and becoming 
stellate ........................................ ............... l. L. dijJormis 

1. Determinate cortical filaments 4-8(-10) cells long, terminal cell 4-6 times the diameter of 
lower cells; medullary cells ovoid, compact, with occasional anastomoses but without 
developing arms ......................................... . .... 2. L. intermedia 

1. Leathesia difformis (Linnaeus) Areschoug 1847: 376. Inagaki 1958: 101, figs 4-7. Kuckuck 
1929: 44, figs 49-52. Lindauer et af. 1961: 220, fig. 44. Womersley 1967: 230. 

FIGS 27C, 29D-F 
Thallus (Fig. 27C) yellow-brown to dark brown, globose to spreading and lobed, surface 

smooth to rugose, firm but often becoming hollow, 10-80 mm across and 10-15 mm high, 
epilithic or epiphytic on larger algae or seagrasses. Basal layer of appressed radiating filaments 
of small cells producing erect medullary cells. Medulla (Fig. 290) of erect, branched, filaments 
4-12 mm and many cells high, with lateral anastomoses between the cells whieh become 
stellate, cells 40-80 ",m in diameter below, decreasing to IS-30 ",m in diameter in upper 
medulla, LIB 2-10, becoming subglobose just below the cortex. Determinate cOr/ica/filaments 
(Fig. 29D,F) arising in groups of 2-3 from upper medullary cells, forming a dense, uniform 
stratum 30-60 ",m and 3-S(-6) cells high, simple or basally branched; cells cylindrical or 
slightly inflated, 4-6 p.m in diameter and LIB 1-3, with a terminal globose to ovoid cell (6-) 
8-12(-14) j.tm in diameter. Phaeoplasts (Fig. 29E) several in cells of cortical filaments, discoid, 
apparently without a pyrenoid. Phaeophycean hairs frequent, scattered or in small groups, 
8-14 p'm in diameter. 

Reproduction. Plurilocular sporangia (Fig. 290) borne on a cell at base of determinate 
cortical filaments, single or in small clusters, simple or once branched, uniseriate, 15-30 j.tm 
and 5-8 locules long, 4-6 j.tm in diameter. Unilocular sporangia (Fig. 29F) borne singly from 
basal cell of determinate cortical filaments, ovoid to clavate, 17-30(-40) j.tm long and 10-25 p.m 
in diameter. 

Type from Sweden; in LINN? 

Distribution: Widely distributed in cool temperate seas throughout the world. 
In southern Australia, from Point Westall, S. Aust. to Eden, N.S.W. and around Tasmania. 

Selected specimens: Point Westall, S. Aust., on Sargassum, mid eulittoral pools (Skinner, 
30.xLI977; ADU, A48889). Aldinga, S. Aust. on Posidonia australis, lower eulittoral pools 
(Skinner, 14.ix.1977; ADU, A48248). Robe, S. Aust., mid eulittoral (Skinner, 13.xLI978; ADU, 
A50209). Koonya Bay, Mornington Pen., Vic., lower eulittoral (Womersley, IS.i.1974; ADU, 
A44619-"Marine Algae of southern Australia" No.145). Crawfish Rock, Westernport Bay, 
Vic., low eulittoral on Gracilaria (Womersley, 29.viii.1971; ADU, A39442). Shelter Point, 
Boat Harbour Beach, N. Tas., mid eulittoral (Womersley, 16.x.1982; ADU, AS5722). Safety 
Cove, Port Arthur, Tas., lower eulittoral (Skinner, 2l.ii.l978; ADU, A49174). 

Inagaki (1958, pp. 103,104) recognises two forms, f. dijJormis for the spreading, lobed, 
epilithic and coralline-turf plants, and f. globosa for the globose, saccate epiphytes on seagrasses 
and some algae; they also differ in diameter of the cortical filaments. Both forms occur on 
southern Australian coasts, but intergrades make recognition of these two forms of restricted 
value. 
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2. Leathesia intermedJa Chapman 1961: 20, fig. 4. Lindauer et at. 1961: 221, fig. 45. Womersley 
1967: 230, fig. 6. 

FIGS 27D, 29G-I 
Thallus (Fig. 27D) brown, 2-25 mm across, usually globose and solid, sometimes lobed, 

mucoid, epiphytic. Basal layer of radiating filaments of small cells, 4-6 ~m in diameter, with 
some rhizoidal filaments of similar cells. Medulla extensive, 1-20 mm high, of subdichotomous 
filaments of fairly compact, ovoid to pyriform cells 50-120I-'m in diameter and LIB 1-3, 
smaller above, with occasional lateral anastomoses. Determinate cortical filaments (Fig. 29G,H) 
borne on uppermost medullary cells, arising singly or in small groups from a subtending cell, 
simple or once branched, forming a dense, compact, stratum 80-120 ~m and 4-8(-10) cells 
high; cells cylindrical, (4-)5-6 ~m in diameter and LIB 1.5-2, with a terminal globose to 
slightly pyriform or broadly obovate cell (15-)20-40 ~m in diameter when mature. Phaeoplasts 
(Fig. 29H) several per cell, peripheral or mainly in the upper end of terminal cells, discoid to 
laminate, pyrenoids unclear if present. Phaeophycean hairs borne on basal cell to the cortical 
filaments, scattered, 6-10 ~m in diameter. 

Reproduction. Plurilocular sporangia (Fig. 29G) borne in corymbose, pedicellate, clusters 
from uppermost medullary cells, uniseriate or with occasionally biseriate locules, filiform, 
(20-)30-40 ~m and 8-15 locules long, 4-6 ~m in diameter. Unilocular sporangia (Fig. 291) on 
the same thallus, borne on the subtending cell of the cortical filaments, ovoid to clavate, 
40-55 ~m long and 20-25(-30) I'm in diameter. 

Type from Stewart I., New Zealand; in Herb. Lindauer, CHR. 

Distribution: Taranaki and Stewart I., New Zealand. 
In southern Australia, from Robe, S. Aust. to Port Phillip, Vic., and around Tasmania, 

epiphytic on a wide variety of larger algae (e.g. Caulerpa, Halopteris, Dictyopteris, Sargassum, 
Gelidium, and Polysiphonia). 

Selected specimens: Robe, S. Aust., on Cau/erpa simpliciuscula, upper sublittoral in bay 
(Skinner, 14.xi.l978; ADU, A50216). Nora Creina, S. Aust., on Caulocystis cepha/ornithos, 
drift (Womersley, 19.xii.1970; ADU, A37814). Apollo Bay, Vic. on Zonaria angustata (Parsons, 
23.i.l967; ADU, A31410). Queenscliff, Vic. on Halopteris, low eulittoral (Skinner, 4.i.1978; 
ADU, A49063). Rocky Cape, N. Tas., on Polysiphonia decipiens, drift (Gordon, 18.i.1966; 
ADU, A29943). Safety Cove, Port Arthur, Tas., on Ge/idium australe in deep pools (Skinner, 
21.ii.l978; ADU, A49179-"Marine Algae of southern Australia" No. 195). 

Leathesia intermedia is not uncommon on south-east Australian coasts, and agrees well 
with New Zealand material. It is distinguished by the longer determinate cortical filaments 
with the much larger terminal cell than in L. difformis. L. intermedia is closest to the Japanese 
L. sphaerocephala Yamada and L. pulvinata Takamatsu (Inagaki 1958, pp. 115,117) but differs 
in the size and shape of the terminal cells of the cortical filaments. 

FAMILY CHORDARIACEAE Greville 

by H.B.S. Womersley & A. Bailey 

Thallus (sporophyte) usually 2-50 em high, erect, cylindrical, usually mucoid, simple to 
much branched in an irregular manner, with a holdfast of compacted filaments, epilithic or 
epiphytic. Erect branches composed of a medulla of a single central filament, with surrounding 
non-pigmented cells, or of numerous longitudinal filaments of elongate cells which may remain 
as a core or be replaced by irregularly orientated slender (hyphal) filaments. This medulla 
produces and is surrounded by radiating, simple or branched, determinate filaments 2 to 
many cells long, forming an assimilatory cortex, in some genera with longer indeterminate 
cortical filaments also, and in many genera with a subcortex of non-pigmented cells between 
the medulla and assimilatory cortex. Cells of cortical filaments usually short, with several 
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phaeoplasts per cell and usually with pyrenoids. Phaeophycean hairs present or absent. Growth 
always subapical, monopodial in uniaxial and some muItiaxial genera, or sympodial and 
trichothallic in other multiaxial genera largely by cell divisions at the base of cortical filaments 
near the branch apices; intercalary divisions common in developing cortical filaments. Pleth
ysmothalli common; gametophytes microscopic, filamentous or myrionemoid. 

Life history dip)ohaplontic and heteromorphic where established (see Wynne & Loiseaux 
1976, p.440). 

Reproduction by meio-zoospores from unilocular sporangia or mitospores from pluri
locular sporangia, and by plurilocular gametangia producing isogametes. 

A family of about 20 genera world wide, common in the lower intertidal and upper 
sublittoral, and usually seasonal (in summer) in the occurrence of the macrosporophytes. 

Several of the genera are not well-defined and more detailed studies on type species are 
needed. The degree of development of the subcortex distinguishes several genera. The sub
cortex (Parke 1933, p.S) is here considered to be the zone of radial filaments, of one to several 
elongate cells, at right angles to the medullary cells and giving rise at their outer ends to the 
assimilatory cortical filaments which are usually borne in groups. In most genera with loose 
and relatively long cortical filaments (except Suringariella) these filaments (i.e. with assimi
latory cells and beyond the position of unilocular sporangia) are unbranched, and in young 
parts of Cladosiphon cortical filaments arise directly from the peripheral medullary cells, with 
later branching from the outer end of the basal cell of such cortical filaments which then 
comprise the short subcortex. Chordaria has short (2-3 celled) and compact cortical filaments, 
in marked contrast to the other genera. 

Members of the Chordariaceae are most effectively studied in longitudinal view, by 
softening material (if necessary in dilute acid) and tearing longitudinal strips with fine needles; 
the relationships of medulla, subcortex and cortex can then be clearly seen. Living or liquid 
preserved material should always be studied in preference to herbarium sheets. 

KEY TO GENERA OF CHORDARIACEAE 

1. Phaeophycean hairs absent; cortical filaments of two lengths: shorter determinate filaments 
and longer indeterminate filaments meristematic near their base 2 

I. Phaeophycean hairs present; cortical filaments all of similar length and determinate ... 3 

2. Medullary filaments producing abundant, irregularly orientated, hyphae which separate 
and in old parts obscure the longitudinal filaments; sub-cortex well developed 

. . . . . . . . . . . . . . . . . . ......... MYRIOGLOEA 
2. Medullary filaments producing relatively few hyphae, with the longitudinal filaments 

remaining as a compact core throughout the thallus; subcortex slight to absent 
. . . . . . . . . . . . . . . . . . . PAPENFUSSIELLA 

3. Cortical filaments 1-3(-5) times furcate; medulla largely of irregularly entwined, slender 
filaments .. . . . . . . . . . SURINGARIELLA 

3. Cortical filaments mostly simple; medulla of more or less parallel longitudinal filaments 
or of widely branched and separate filaments irregularly placed, with some longitudinal 
filaments or hyphae .4 

4. Medulla of irregular, widely branched and separated filaments . MESOGLOIOPSIS 
4. Medulla of more or less parallel, closely adjacent, longitudinal filaments .5 

5. Medulla surrounded by a well-defined subcortex of radiating branched filaments often 
equal in extent to the diameter of the medulla, and as great or greater than the width of 
the cortex of determinate filaments TINOCLADIA 

5. Subcortex less in extent than the cortex. often not well defined, sometimes almost 
absent . . . . . . . . .6 
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Fig. 30. A. Myriogloea sciurus (ADU, A55343). B. Papenfussiella lutea (ADU, A57209). C. Papenfussiella 
extensa (ADU. A51033, holotype). 
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6. Cortical filaments (1-)2-3 cells long, clavate or compacted into a pseudo-parenchy
matous cortex; unilocular sporangia lying in the surface layer of the cortex 
......................................................... CHORDARIA 

6. Cortical filaments 6 or more cells long; unilocular sporangia borne laterally at the base 
of the cortical filaments, lying well bel9w the surface . . . . . . . . . . 7 

7. Cortical filaments 12-30(-45) cells long, usually curved in their upper part, with terminal 
cells of similar size to subterminal cells; plurilocular sporangia formed as lateral clusters 
from upper cells of cortical filaments . . . . . . . . . . . . . . . ..... CLADOSIPHON 

7. Cortical filaments 6-10 cells long, straight or only slightly curved, with the terminal cell 
markedly larger than the subterminal cells; plurilocular sporangia lanceolate, simple or 
branched, terminal or lateral on several-celled pedicels . . .. POL YCEREA 

Genus MYRIOGLOEA Kuckuck ex Oltmanns 1922: 19 

Thallus simple or with few, usually long, branches or occasionally proliferous, cylindrical, 
usually 10-50 cm high and 3-10 mm in diameter, often becoming hollow, tomentose with a 
dense covering of indeterminate cortical filaments. Medulla multiaxial, dense, of parallel 
filaments near the apices but soon becoming separated by abundant development of hyphae. 
Subcortex well developed from the outer medullary filaments, of branched, non-pigmented 
cells. Cortex arising from outer subcortical cells, consisting of unbranched assimilatory fila
ments, either determinate and without a basal meristem or longer and indeterminate, with a 
basal meristem. Phaeophycean hairs absent. 

Life history (in M. chilensis) diplohaplontic and heteromorphic. 
Reproduction of sporophyte by ovoid unilocular sporangia, producing meiospores which 

give rise to microscopic, filamentous, heterothallic gametophytes with plurilocular gametangia 
producing isogametes (in M. chilensis-Peters & MUller 1986a); plurilocular sporangia may 
occur on upper cells of cortical filaments. 

Lectotype species: M. sciurus (Harvey) Kuckuck ex Oltmanns. 

Myriog/oea is credited with some 5 or 6 species (Levring 1939). Nelson & Adams (1983) 
have reduced the two New Zealand species to one and consider that the Australian M. sciurus 
does not occur in that country. 

The genus is distinguished by absence ofphaeophycean hairs, presence of both determinate 
and indeterminate cortical filaments, and from Papenfussie/la (which has the above characters) 
by a mature medulla of irregularly arranged filaments, largely of hyphae with separated 
medullary filaments. 

Myriogloea sciurus (Harvey) Kuckuck ex Oltmanns 1922: 19, fig. 312(2). Bailey & Womersley 
in Womersley 1967: 233. Kuckuck 1929: 63, fig. 81. Kylin 1940: 12, figs 7, SA. 
Levring 1939: 43, fig. lE,F. Parke 1933: 29, pI. 2 fig. 8, p1.9 figs 52-56, pIs 10,11 (in 
part-see below). 
Myrioc/adia sciurus Harvey 1858: pI. 58. 

FIGS 30A, 31 
Thallus (Fig. 30A) dark brown, very mucoid, tomentose, simple to branched with long 

laterals from near the base and occasionally above, rarely with short, proliferous branches, 
10-50(-120) cm long and 3-5(-10) mm in diameter. Basal system of juvenile plant consisting 
of appressed, radiating filaments of short cells 8-12 pm in diameter, producing a tuft of erect 
filaments. Medulla of longitudinal, more or less parallel, filaments 20-30 pm in diameter, 
cells LIB 4-10, which produce abundant hyphae 4-6 pm in diameter and which traverse the 
medulla irregularly and soon separate (and in older parts obscure) the broader, longitudinal 
filaments; old medulla thus largely composed of irregular, slender filaments (Fig. 31A) and 
often becoming hollow. Subcortex (Fig. 3IA,B) of filaments which originate laterally from 
young medullary filaments and develop radially to the axis, forming a zone 200-600( -900) ~m 
broad, with branched non-pigmented cells (8-)12-20 Ilm in diameter and LIB 3-8. Cortical 
filaments (Fig. 31 A,B) dense, arising from branches of subcortical filaments, and of two 
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Fig. 31. Myriog/oea sciurus (A-C, ADU, A56264; D, ADU, A30909). A. Section (diagrammatic) of 
thallus showing irregular medulla, extensive subcortex, and cortex with unilocular sporangia and short 
and long (indeterminate) cortical filaments. B. Detail of subcortex, short (determinate) and long 
(indeterminate) cortical filaments and unilocular sporangia. C. Cells of an indeterminate cortical 
filament with phaeoplasts and pyrenoids. D. Determinate cortical filaments with plurilocular sporangia. 
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lengths; determinate cortical filaments 200-400 pm and \5-30(-40) cells long, cells 10-12 pm 
in diameter and LIB 1-1.5(-2) above, 7-10 pm in diameter and LIB 2-4 below, with intercalary 
divisions in the upper part of the filament; indeterminate cortical filaments 1-2 mm and 
commonly over 80 cells long, cells (12-)15-20(-25) ~m in diameter, LIB 0.7-1.2 near their 
basal meristem, becoming LjB (I-)1.5-2(-2.5) above. Phaeoplasts (Fig. 31C) numerous per 
cell, discoid, each with a prominent pyrenoid; physodes present in most cells. Phaeophycean 
hairs absent. 

Reproduction. Plurilocular sporangia (Fig. 31 D) rare, present on plants with or without 
unilocular sporangia, formed by subdivision of upper cells of determinate cortical filaments 
to give lateral, tapering, multi seriate sporangia 5-20 ~m long. Unilocular sporangia (Fig. 31 B) 
present on most plants, borne on outer subcortical cells, sessile, broadly clavate to ovoid, 
60-100(-120) ~m long and 20-40(-50) pm in diameter. 

rvpe from Port Fairy, Vic; in Herb. Harvey, TCD. 

Distribution: From Point Drummond, S. Aust. to Newcastle, N.S.W. and around Tasmania. 

Selected specimens: Wanna, S. Aust., low eulittoral (Warnersle.v, 2I.viii.1967; ADU, A31805). 
West Bay, Kangaroo I., S. Aust., lower eulittoral (Bailey, 29.x.1966; ADU, A30687). Robe, S. 
Aust .. lower eulittoral (Warnersley, 8.x.1972; ADU, A42781-H Marine Algae of southern 
Australia" No. 147). Apollo Bay, Vic., lower eulittoral pools (Wamersley, 23.i.1967; ADU, 
A31752). Cape Everard, Vic., lower eulittoral (Bailey, 25.i.1967; ADU, A30909, plurilocular 
sporangia). Mallacoota Point, Vic., mid eulittoral (Wornersley, 12.xi.1982; ADU, A55343, 
plurilocular with a few unilocular sporangia). Bluestone Bay, Freycinet Pen., Tas., 6 m deep 
(Brown, McGear)J & Womersley, 4.xi.1982; ADU, A56264). 

A4yriog/oea sciurus is common in the low intertidal region on wave-washed rocks, often 
with slight shelter but on generally rough-water coasts; it occurs from August to late February 
as a summer annual. AI. sciurus is usually readily recognised by the slight branching, with 
long laterals from near the base, and the dense, dark brown tomentum of indeterminate 
cortical filaments. 

AI. sciurus was credited to New Zealand by Lindauer el al. (1961, p.226) but Nelson & 
Adams (1983) consider all New Zealand species belong to lH. inleslinalis (Harvey) Lindauer 
el al. and not to lvl. sciurus. The two species are closely related but seemingly distinct in that 
M. intestina/is has cells of the indeterminate cortical filaments with LIB rarely greater than 
I, whereas in M. sciurus they are commonly L/B 1.5-2. Other species of Myriog/oea need 
careful comparison with M. sciurus to clarify specific differences. Parke (1933, p.29) used 
material from India and South Africa. as well as dried Australian plants, in her study of 
"Myriogloia sciurus". The Indian material was referred by Kylin (1940, p.16) to Lel'ringia 
boergesenii Kylln, and the South African material to Myriogioea pape1lfussii Kylin, which is 
doubtfully distinct from M. sciurus. 

Genus I'APENFUSSIELLA Kylin 1940: 17 

Thallus slightly to much branched, tomentose, with long, relatively slender laterals. with 
or without shorter branchlets, 5-50 cm high and 1-6 mm in diameter. Medulla multiaxial. of 
longitudinal. parallel filaments with usually slight development of hyphae. Subcortex slight to 
virtually absent. Corlex of filaments arising directly from peripheral cells of medulla or short 
subcortical cells, consisting of assimilatory filaments of two types: shorter filaments, often 
curved, with intercalary divisions, and longer, broader, more less indeterminate filaments with 
most cell divisions near their base. Phaeophycean hairs absent. 

L{(e historr (in P. callilricha) diplohaplontic and heteromorphic, with a macroscopic 
sporophyte and a filamentous gametophytic microthallus bearing plurilocular gametangia in 
P. callilricha (Rosenvinge) Kylin (Wilee 1969: Peters 1984) and in P. kuromo (Yendo) Inagaki 
(Arasaki 1948). Unknown in other species. 

Reproduction of the sporophyte by ovoid, unilocular sporangia borne at the base of the 
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cortical filaments. Gametophytes dioecious, with small plurilocular gametangia producing 
isogametes (Peters 1984). 

Type species: P. gracilis Kylin. 

Papenjussiel/a is a genus of some seven species (Kylin 1940, pp. 17-20), known from the 
subarctic to cold temperate Atlantic, Japan, South Africa, Tristan da Cunha, Juan Fernandez, 
New Zealand, and is now recorded from southern Australia. The species are separated mainly 
on robustness and cell diameters and proportions in the long cortical filaments; this is not 
clear-cut between some of the species. 

KEY TO SPECIES OF PAPENFUSS/ELLA 

I. Indeterminate cortical filaments 15-20 ILm in diameter, cells mostly LIB 1-2 . I. P. lutea 
1. Indeterminate cortical filaments 8-10 ILm in diameter, cells LIB 3-4 in upper part of 

filaments . . . . . . . . . . . . . . . . . . . ... 2. P. extensa 

I. Papenfussiella lutea Kylin 1940: 19, fig. 12B, pI. 3 fig. 7. Lindauer et al. 1961: 227, fig. 
51(3-5). Nelson & Adams 1983: 80, figs 3,4. 

FIGS 30B, 32A-D 
Thallus (Fig. 30B) medium to dark brown, mucoid, densely tomentose, attached by a 

small discoid holdfast 1-2 mm across, with one to a few long axes with several long laterals 
and often shorter branchlets, 10-40 cm long and 1-3 mm in diameter, epilithic. Medulla (Fig. 
32A) dense, of longitudinal filaments 10-16(-20) ILm in diameter with cells LIB (4-)6-12(-15), 
with only slight production of hyphae except when mature, when the medulla is covered by 
a weft of hyphal filaments 4-8/lm in diameter. Cortical filaments (Fig. 32A,B) produced 
directly from the outer medullary filaments near the branch apices, later from the weft of 
hyphae, of two lengths: shorter determinate filaments 100-250/lm and 10-20 cells long, 
slightly curved, cells (6-)8-10 /lm in diameter and LIB 1-2(-4) above, narrower below; and 
longer (indeterminate) cortical filaments 1-1.5 mm and usually over 50 cells long, cells 
15-20 ILm in diameter and LIB 1.5-2 above, becoming narrower (6-8 mm in diameter and 
LIB 2-4) near their base. Phaeoplasts (Fig. 32C) several per cell, discoid, each with a pyrenoid. 
Phaeophycean hairs absent. 

Reproduction. Sporangia arising directly from the outer medullary filaments or from the 
hyphal weft; thalli with only unilocular sporangia or with mainly plurilocular but a few 
unilocular sporangia. Unilocular sporangia (Fig. 32B) borne at base of cortical filaments, 
scattered or when well developed forming a well-defined layer outside the medulla, clavate to 
ovoid, (40-)45-70(-95) ILm long and 15-30 ILm in diameter. Plurilocular sporangia (Fig. 32D) 
terminating branched clusters of slender filaments, the whole forming a dense stratum 
(100-140 ILm broad) at the base of the cortical filaments; sporangia 30-60 ILm and 8-25 locules 
long, 3-4/lm in diameter. 

l)!pe from Paihia, Bay of Islands, New Zealand (Lindauer, 6.xi.1937-"Algae Novae-Zelan
dicae Exsiccatae" No. 86); in LD, isotypes in other herbaria. 

Distribution: New Zealand (see Nelson & Adams 1983, p. 80). 
East coast of Tasmania. 

Known specimens: The Gardens, 20 km N. of St Helens, Tas., lower eulittoral (Womerslep, 
2I.x.1986; ADU, A57209-H Marine Algae of southern Australia" No. 269). Falmouth, Tas. 
(F. Perrin, Aug. 1940; ADU, AI6484) and Eaglehawk Neck, Tas., drift (Levring, 27.i.1948: 
ADU, A56685). 

The Tasmanian specimens agree well with the New Zealand species. P. lurea appears to 
be rare on eastern Tasmanian coasts, but occurred in abundance on wave-washed, sand 
surrounded, rocks at The Gardens. 

Lindauer el al. (1961, p. 228) also credited the South African P. taxa Kylin to New 
Zealand, but Nelson & Adams (1983, p. 82) place all New Zealand specimens under P. lutea. 
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However, some New Zealand specimens [e.g. from Motunau Point (Womersley, 15.i.1966; 
ADU, A29944)] do have considerably broader (22-26 Jlm) long cortical filaments than given 
for P. lutea and are more robust plants; they may represent a different entity. 

2. Papenfussiella extensa Womersley & Bailey sp. nov. 

FIGS 30e, 32E-G 
Thallus (Fig. 30C) medium to dark brown, densely tomentose throughout, mucoid, 

attached by a small discoid holdfast, with one to a few axes 10-50 cm long and 2-6 mm in 
diameter, usually with a few long, simple, scattered or occasionally clumped lateral branches, 
occasionally with these bearing short laterals (1-4 cm long); epilithic (or epiphytic on Lauren
cia). Medulla (Fig. 32E,F) of dense longitudinal filaments 10-22 Jlm in diameter (narrower 
near the periphery) with cells LIB 2-4(-6), with slight production of hyphae, more so near the 
periphery; cells at surface of medulla irregular in shape, 4-6 Jlm in diameter and LIB 1.5-3, 
producing the cortical filaments directly or with a single subcortical cell. Cortical filaments 
(Fig. 32E,F) of two lengths; shorter determinate cortical filaments 30-60 Jlm and (4-)6-12 cells 
long, usually curved and narrower below, cells 4-6 Jlm in diameter above and LIB 1-1.5(-2), 
with intercalary divisions; longer (indeterminate) cortical filaments 1-2.5 mm and usually 
over 50 cells long, cylindrical, cells (7-)8-10 Jlm in diameter and LIB 1-1.5 below, becoming 
LIB 3-4 above, with cell divisions mainly in the lower part. Phaeoplasts (Fig. 32G) several 
per cell, discoid, each usually with a pyrenoid. Phaeophycean hairs absent. 

Reproduction. Unilocular sporangia (Fig. 32E,F) forming a well defined layer outside the 
medulla, broadly clavate to ovoid, borne on outermost medullary cells or on a short 1-2 
celled pedicel at base of cortical filaments, (30-)40-50 Jlm long and 16-24 Jlm in diameter. 
Plurilocular sporangia unknown. 

Diagnosis: Thallus dense tomentosus, mucosus cum ramulis lateralibus longis, rare brevibus, pler
umque simplicibus, 10-50 cm altis, 2-6 mm diam. Medulla densa, cum hyphis paucis filamenta 
corticalia, interdum sine cellula subcorticali, producentibus. Filamenta corticalia interdum brevia, 
30-60 I'm et (4-)6-12 cellularia longa, curvata, cellulis 4-6 I'm diam., interdum longa 1-2.5 mm et ultra 
50 cellularia longa, cellulis (7-)8-10 I'm diam. Pili absentes. Sporangia unilocularia in cellulis exterior
ibus medullosis, late c1avata vel ovoidea, (30-)40-50 I'm longa et 16-24 I'm diam. portata. 

Type from Point Peron, W. Aust., in crevices on reef edge, upper sublittoral (Womersley, 
29.ix.1979; ADU, A51033-"Marine Algae of southern Australia" No. 249. 

Distribution: Known only from the type collection. 

While the species of Papenjussiella (Kylin 1940) are not well differentiated, P. extensa 
has shorter and narrower determinate cortical filaments, and narrower long (indeterminate) 
cortical filaments, than any other species. The known locality is not within the southern 
Australian region, but it may well occur south of Point Peron. 

Genus SURINGARIELLA Womersley & Bailey nom. nov. 

[Suringaria Kylin 1940: 36, non Suringaria Pierre 1886: 635] 

Thallus simple or branched (mainly from near the holdfast), cylindrical, slightly mucoid, 
usually 10-50 cm long and 2-6(-10) mm in diameter. Medulla (from a juvenile stage less than 
0.5 mm high) largely of irregularly entwined hyphal filaments, with the slightly larger longi
tudinal filaments visible for several mm from the base. Cortex arising directly from peripheral 
medullary filaments (without a subcortex), and consisting of branched, determinate, cylindrical, 
assimilatory filaments with short cells (LIB 1-2). Phaeophycean hairs present, arising from 
inner cortical or outer medullary cells. 

Life history unknown. 
Reproduction by elongate-ovoid to conical plurilocular sporangia (rare) with irregularly 

positioned locules, and by elongate-ovoid unilocular sporangia borne laterally on inner cells 
of cortical filaments. 

Type species: S. harveyana (J. Agardh) Womersley & Bailey comb. nov. 
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Fig. 32. A-D. Papenfussiella lutea (ADU, AS7209). A. Longitudinal section (partly diagrammatic) 
showing medullary filaments, short (determinate) and long (indeterminate) cortical filaments, stratum 
of plurilocular sporangia, and unilocular sporangia. B. Medullary and hyphal filaments with long and 
short cortical filaments and young unilocular sporangia. C. Cells of a long (indeterminate) cortical 
filament with phaeopJasts and pyrenoids. D. Medullary hyphal filament with branch systems bearing 
plurilocular sporangia. E-G. Papenfussiella extensa (ADU, A51033, holotype). E. Transverse section 
showing medullary cells, short (determinate) and long (indeterminate) cortical filaments and unilocular 
sporangia. F. Longitudinal section, as for E. G. Cells of a long (indeterminate) cortical filament with 
phaeoplasts and pyrenoids. H-J. Suringariella harveyana (H,I, ADU, A24576; J, ADU, A30676). H. 
Outer medulla and cortex with simple or branched determinate cortical filaments, a phaeophycean 
hair, and unilocular sporangia. I. Cells of a determinate cortical filament with phaeoplasts (with 
pyrenoids) and physodes. J. Determinate cortical filaments with plurilocular sporangia of various ages. 
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Suringariella contains only the type species, characterised by the presence of phaeophycean 
hairs, a medulla of entwined and not longitudinal filaments, and a cortex of branched 
assimilatory filaments. Apart from the basic difference in habit, Suringariella is similar in 
structure to Petrospongium in the Leathesiaceae. 

Suringaria Kylin 1940 is predated by Suringaria Pierre 1886 in the Barringtoniaceae 
(Symplocaceae) with the type species S. cambodiana Pierre from Cambodia; the algal genus 
is here renamed Suringariella. 

Suringariella harveyana (J. Agardh) Womersley & Bailey comb. nov. 
Suringaria harveyana (J. Agardh) Kylin 1940: 36, fig. 19C, pI. 6 fig. 15. Bailey & 
Womersley in Womersley 1967: 235. 
Liebmannia (?) harveyana J. Agardh 1882: 52, pI. II figA. 

PLATE 3 fig. 1; FIGS 33A, 32H-J 
Thallus (PI. 3 fig. I; Fig. 33A) dark brown, slightly mucoid, simple or with a few long 

branches mainly from near the base, rarely proliferous above, 10-25 (-50) cm long and 2-6 
(-14) mm in diameter, cylindrical to slightly flattened in older, hollow and often fistulose 
plants, with a small discoid holdfast 2-5 mm across, epilithic. Basal system of juvenile plant 
consisting of radiating, pseudoparenchymatous filaments which produce erect filaments 12-15 
(-20) ~m in diameter and LIB 2-10, with intercalary divisions, and which, by the time they 
are 0.5 mm long, are partly obscured by abundant hyphae. Medulla of entwined, branched, 
hyphal filaments 6-10 ~m in diameter with cells LIB 4-10, largely obscuring the original 
longitudinal filaments 16-22 ~m in diameter, and producing the peripheral cortical filaments 
from both the original filaments and the hyphae, without a subcortical region. Cortical 
filaments (Fig. 32H) determinate, cylindrical, forming a dense, compact cortex of even height 
(150-350~m), branched 1-4 times, 8-12(-16)~m in diameter with cells LIB 1-1.5(-2). Phaeo
plasts (Fig. 321) few (3-6) per cell, discoid to irregular in shape, each with a pyrenoid; numerous 
small physodes usually present in cortical cells. Phaeophycean hairs frequent, arising from 
inner cortical or outer medullary cells, (10-) 12-16 ~m in diameter. 

Reproduction. Plurilocular sporangia (Fig. 32J) rare, on plants also bearing unilocular 
sporangia, borne on mid to inner cells of cortical filaments, elongate-ovoid to conical, 80-120 ~m 
long and 20-35 ~m in diameter, divided into numerous irregularly positioned locules when 
mature. Unilocular sporangia (Fig. 32H) usually frequent, borne laterally on inner cortical 
filaments, ovoid to broadly clavate or obpyriform, 60-120,um long and (15-)25-50 ~m in 
diameter. 

Type from Georgetown, Tas. (Harvey, Alg. Aust. Exsicc. 891); in Herb. Agardh, LD, 46522; 
isotypes in MEL, 8629, and NSW. 

Distribution: From Middle I., Recherche Arch., W. Aust. to Walkerville, Vic. and around 
Tasmania, usually on sand covered rock in the lower eulittoral as a summer annual (August 
to March). 

Selected specimens: Coverdale Cove, Goose I. Bay, Middle I., Recherche Arch., W. Aust., 
lower eulittoral (Trudgen, Nov. 1974; ADU, A5l68l). Point Avoid, S. Aust., lower eulittoral 
(Womersley, 1O.i.1987; ADU, A57368). Aldinga, S. Aust., low eulittoral (Bailey. 23.xi.1965; 
ADU, A30676). Pennington Bay, Kangaroo I., S. Aust., in rock pools (Womersley, l2.i.1944; 
ADU, A2324). Petrel Cove, Victor Harbor, S. Aust., low pools (Womersley, 6.xi.1960; ADU, 
A24576). Bridgewater Bay, Vic., lower eulittoral (Womersley, 25.i.1967; ADU, A31768). Walk
erville, Vic., upper sublittoral (Sinkora A2338, 12.iii.1976; ADU, A48424). Curries R. mouth, 
Tas., low eulittoral (Womersley, 28.i.1949; ADU, A10340). 

Suringariella harveyana is readily distinguished from other taxa of Chordariaceae by its 
largely hyphal medulla, with few obvious longitudinal filaments, and the branched, cylindrical 
cortical filaments of short cells. 
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Fig. 33. A. Suringariella harveyana (ADU, A31768). B. Mesogioiopsis tasmanica (ADU, A30075, 
holotype). C,D. Tinocladia australis (C, ADU, A44590; D, A56720). 
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Genus MESOGLOIOPSIS Womersley & Bailey gen. nov. 

Thallus much and irregularly branched with short, stout laterals, soft and very mucoid, 
5-10 cm long and (1-)2-4 mm in diameter. Medulla multiaxial, of numerous longitudinally 
orientated slender hyphal filaments well separated from each others, produced from an outer 
medulla of larger, branched, radially orientated filaments; occasional anastomoses occurring 
in the outer medulla to produce a partial reticulum. Subcortex absent. Cortex of determinate 
assimilatory filaments arising in groups from the outer medullary cells, usually slightly curved 
above. Phaeophycean hairs present, arising from outer medullary cells at base of cortical 
filaments. 

Life history unknown. 
Reproduction by ovoid unilocular sporangia borne on outer medullary cells at base of 

cortical filaments. Plurilocular sporangia unknown. 

Diagnosis: Thallus ramosus, ramulis brevibus, crassisque, mollis et mucosus. Medulla multiaxialis, 
filamentorum hyphorum tenuium discretorum ortorum ex medulla exteriori filamentorum radialium 
aIiquando anastomosa. Subcortex absens. Cortex filamentorum aggregatorum et determinatorum, ex 
cellulis medullosis superne leviter curvatis ortus. Pilis adsunt. Reproductis sporangiis ovoideis uni
locularibus. 

Type species: M. tasmanica Wornersley & Bailey. 

Mesogloiopsis lacks a medullary core of laterally associated filaments as found in most 
genera of Chordariaceae. The outer part of the medulla consists of branched filaments of cells 
derived from the several more or less longitudinal filaments in each branch apex, but while 
these remain in the outer medulla and can be traced to the inner medulla, extensive devel
opment of hyphae results in the medullary core of numerous, more or less longitudinal but 
not laterally associated filaments. The thallus thus lacks a clear subcortical zone between the 
medullary core and the cortex, and the cortex is supported on the original subapical branching 
filaments which are considered to constitute an outer medullary region. Anastomoses between 
hyphae and outer medullary cells occur, producing a slight reticulum in this region. 

Mesogloiopsis differs from Suringariella in the longitudinal orientation of the medullary 
hyphae and in having unbranched cortical filaments. 

Mesogioiopsis tasmanica Womersley & Bailey sp. nov. 

FIGS 33B, 34A-D 
Thallus (Fig. 33B) medium to dark brown, very mucoid, much branched with short, stout, 

and irregularly arranged laterals, 5-10 cm long and (1-)2-4 mm in diameter, cylindrical, 
apparently with a holdfast 3-4 mm across, epilithic. Medulla (Fig. 34A,B) at first of branched 
filaments bearing the cortex, soon becoming largely replaced by slender, longitudinally orien
tated but loosely associated, branched, hyphal filaments, 10-15 Ilm in diameter with cells 
LIB 5-1 0(-20), probably remaining solid; outer part of medulla (Fig. 34B) consisting of radially 
orientated filaments, branched at wide angles, with some anastomoses resulting from union 
between rhizoids and filament cells, and with the cells widely separated by mucilage, cells 
20-30 Ilm in diameter and LIB (2-)3-5(-10), cylindrical to slightly inflated. Cortical filaments 
(Fig. 34B,C) arising in groups from outer medullary cells, simple, 200-300 Ilm and 10-18 cells 
long, usually slightly curved above, with upper cells ovoid to isodiametric, 12-14 Ilm in 
diameter and LIB 1-2, often slightly enlarged on their upper side, lower cells cylindrical, 
6-81lm in diameter and LIB 1-2; intercalary divisions present. Phaeoplasts (Fig. 34D) several 
per cell but usually sparse, discoid, each probably with a pyrenoid; physodes few. Phaeophycean 
hairs (Fig. 34B,C) arising from outer medullary cells, 8-10 /lm in diameter. 

Reproduction. Unilocular sporangia (Fig. 34C) borne on outer medullary cells at base of 
cortical filaments, ovoid to broadly clavate, 40-70/Jm long and 25-30/Jm in diameter. 
Plurilocular sporangia unknown. 

Diagnosis: Thallus mucosus, irregulariter ramosus cum ramulis lateralibus, brevibus, crassis, 5-10 em 
altis et (1-)2-4 I'm diam., epilithieus. Medulla primo filamentorum ramosorum corticem portantium, 
deinde hyphorum graciIium parum discretorum, ramosorum, 10-15 I'm diam., fiiamentis, radiaiiter 
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Fig. 34. A-D. Mesogioiopsis tasmanica (ADU, A30075, holotype). A. Longitudinal (diagrammatic) 
section showing loose, filamentous medulla with outer filaments producing determinate cortical fila
ments and unilocular sporangia. B. Transverse section showing widely separated medullary filaments 
(with hyphae) producing determinate cortical filaments (diagrammatic) and unilocular sporangia. C. 
Detail of medullary filaments, determinate cortical filaments, phaeophycean hairs and unilocular 
sporangia. D. Cells of a determinate cortical filament with phaeoplasts (with pyrenoids) and physodes. 
E-G. Tinocladia australis (ADU, A31754). E. Diagram oftransverse section showing medulla, extensive 
subcortex, and cortex with phaeophycean hairs and unilocular sporangia. F. Medulla of longitudinal 
filaments producing the extensive subcortex bearing determinate cortical filaments, phaeophycean hairs, 
and unilocular sporangia. G. Cells of a determinate cortical filament showing phaeoplasts and physodes. 
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ortis, late ramosis, in medulla exteriori aliquando anastomosis. Filamenta corticalia, simplicia 200-300 I'm 
et 10-1& cellularia longa, superne curvata, 12-14 I'm diam. superne. Pili &-10 I'm diam. Sporangia 
unilocularia in cellulis exterioribus medullosis in base filamentorum corticahum, ovoidea vel lata 
clavata, 40-70 I'm longa et 25-30 I'm diam. 

Type from Tesselated Pavement, Eaglehawk Neck, Tasmania, upper sublittoral to lower 
eulittoral (Gordon, 13.i.1966); holotype in ADU, A30075. 

Distribution: Known from the type and Rocky Cape, N. Tas., upper sublittoral to lower 
eulittoral (Gordon, 18.i.1966; ADU, A30048). 

lvl. tasmanica is known only from the above two collections, and is probably a summer 
annual as are most Chordariaceae. Study of fresh collections is needed to clarify the number 
of filaments in the apparently multiaxial apices, but the species appears to be distinct from 
other kno"Vn taxa of the family. 

Genus TINOCLADIA Kylin 1940: 33 

Thallus moderately to much branched, cylindrical, very mucoid, usually 10-30 cm long 
and 3-5 I'm in diameter. Medulla multiaxial, of more or less parallel longitudinal filaments 
producing fairly abundant hyphae but not obscuring the longitudinal filaments, often becoming 
hollow. Subcortex extensive, often broader than the cortex, of branched, non-pigmented 
filaments arising at right angles from peripheral medullary filaments. Cortex of determinate 
assimilatory filaments arising in groups from the outer subcortical cells, filaments simple. 
often curved above, of short cells. Phaeophycean hairs present, arising from outer subcortical 
cells. 

L(fe history diplohaplontic and heteromorphic (Yotsui 1978), or direct (Yotsui 1982). 
Reproduction by clavate to subspherical unilocular sporangia borne on outer subcortical 

cells at base of cortical filaments. Gametophytes filamentous, branched, dioecious, isogamous 
(in T. crassa-Peters & Muller 1986b) with the sporophyte also reproducing directly from 
plurilocular sporangia (Yotsui 1978) or from unilocular sporangia (Yotsui 1982). 

Type species: T. crassa (Suringar) Kylin. 

Tinocladia is distinguished by the extensive subcortex, radiating from the medulla of 
longitudinal filaments and bearing groups of cortical assimilatory filaments. The five species 
included by Kylin (1940) are not well separated morphologically and structurally, and may 
be only forms of T. australis (see also Mower & Widdowson 1969, pp. 74,75). 

Tinocladia australis (Harvey) Kylin 1940: 34, pI. 6 fig. 14. Bailey & Womersley in Womersley 
1967: 235. 
Liebmannia australis Harvey 1859b: 291. 
Eudesme harveyana Kylin: 31, pI. 5 fig. 13. Bailey & Womersley in Womersley 1967: 
233. 

FIGS 33C,D, 34E-G 
Thallus (Fig. 33C,D) grey-brown to dark brown, very mucoid, usually moderately branched 

with long laterals from near the base, to profusely branched with third or fourth order laterals 
and when young with short laterals near the apices, usually 10-30 cm long and (1-)2-4(-5) mm 
in diameter. cylindrical, becoming hollow, with a small discoid holdfast 1-3 mm across, 
epilithic. Basal system of juvenile plants consisting of a prostrate loose weft of irregularly 
globose, pigmented cells, from which erect medullary filaments develop. Medulla (Fig. 34F) 
of more or less parallel longitudinal filaments of cylindrical to slightly swollen cells 15-40 
(-SO)i'm in diameter and LIB (1.5-)2-8{-12), from which numerous hyphae develop but 
without obscuring the longitudinal filaments; older parts often becoming hollow. Subcortex 
(Fig. 34E,F) extensive, often 200-700/Jm broad and as wide or wider than the cortex, of 
branched, radiating filaments I O-IS I'm in diameter near the medulla and 6-12 I'm in diameter 
outwardly, cells LIB (2-)4-10, developing from the peripheral medullary cells or hyphae, and 
with inner cells in turn producing hyphae. Cortical filaments (Fig. 34E,F) simple, determinate, 
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borne in groups from upper subcortical cells or continuing as an inner branch of the subcortex, 
usually curved above, 100-200(-250),um and 12-20 cells long with upper cells ovoid (often 
swollen on upper side), 8-12(-14) Ilm in diameter and LIB 1-2, with occasional intercalary 
divisions, lower cells cylindrical, 5-8(-10) mm in diameter and LIB 2-3(-5), Phaeoplasts (Fig. 
34G) several per cell, discoid, each with a pyrenoid; cells with numerous small physodes. 
Phaeophycean hairs (Fig. 34F) frequent, arising from outer subcortical cells, 6-10 Ilm in 
diameter. 

Reproduction. Unilocular sporangia (Fig. 34F) clavate to ovoid to subspherical, sessile on 
outer subcortical cells and lying within the cortex, (40-)50-90 Ilm long and (20-)30-70 Ilm in 
diameter. Plurilocular sporangia unknown. 

Type from Georgetown, Tas., in Herb. Harvey, TeD. 

Distribution: From Sceale Bay, S. Aust. to Port Phillip, Vic. and around Tasmania, usually 
on sand covered lower eulittoral rock during summer (August to late January). 

Selected specimens: Sceale Bay, S. Aust., lower eulittoral (Bailey, 25.viii.1967; ADU, A3l833). 
Victor Harbor, S. Aust., uppermost sublittoral just E. of causeway (Bailey, 6.xii.l980; ADU, 
A51934). Yilki, Victor Harbor, S. Aust., lower eulittoral pools near shore (Womersley, 7.ix.1985; 
ADU, A56720-H Marine Algae of southern Australia" No. 256). Robe, S. Aust., low eulittoral 
(Womersley, 8.xii.l973; ADU, A44590). Apollo Bay, Vic., lower eulittoral pools (Bailey, 
23.1.1967; ADU, A31754). Phillip I., Vic., lower eulittoral at Penguin Parade Beach (Sinkora 
A2237, J9.x.1975; ADU, A48506). Safety Cove, Port Arthur, Tas., lower eulittoral (Womers!ey, 
3I.x.1982; ADU, A55949). 

Tinoc!adia australis is distinguished by the very wide subcortex, with some cortical 
filaments originating from mid cells of the subcortex. Eudesme harveyana is indistinguishable 
structurally from T. australis, and is interpreted as being younger plants with more abundant, 
short, upper laterals (Fig. 33D). This form inlergrades into typical T. australis in the Victor 
Harbor region of South Australia. 

Genus CHORDARIA C. Agardh 1817: XII, nom. cons. 

Thallus with one to a few main axes bearing long laterals which mayor may not be much 
branched irregularly radially with branches of several orders, not or only slightly mucoid, 
usually 5-20(-100) cm long and 1-2(-3) mm in diameter, attached by a small, discoid holdfast. 
Medulla multiaxial, of closely appressed (pseudoparenchymatous) longitudinal filaments, eithcr 
solid or with the inner medulla of loosely arranged filaments and becoming hollow: narrow 
medullary hyphae usually present. Cortex dense, borne directly on the peripheral medullary 
filaments of shorter cells, consisting of short, 2-6 celled, usually clavate filaments. Phaeophy
cean hairs scattered in the cortex, arising from outer medullary cells. Growth subapical. with 
lateral filaments arising 1-3 cells below the apical cells. 

L(fe history (in c. f/agel/({ormis) heteromorphic with woids from unilocular sporangia 
producing macrothalli directly. or microthalli at low temperatures; gametophytes doubtful 
(Kommann 1962a). 

Reproduction. Plurilocular sporangia (in C. c1adosiphon) uniseriate. borne on a unicellular 
pedicel from peripheral medullary cells, within thc cortex. Unilocular sporangia clavate to 
ovoid, sessile on outer medullary cells or on the basal cell of cortical filaments, reaching 
almost to the surface. 

Type species: C. f/agell({ormis (Mueller) C. Agardh. 

A genus of some 6 or 7 species (Kylin 1940, p. 40), largely confined to cold tcmperate 
waters. Chordaria is characterised by the multiaxial medulla of closely associated filaments 
showing monopodial growth and giving risc directly to the cortex of short, usually clavate, 
few-celled filaments, without a subcortex. 
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Chordaria cladosiphon Kuetzing 1859: 2, pI. 2 fig. II. Nelson & Adams 1983: 84, figs 7,8. 
Bailey & Womersley in Womersley 1967: 232. 
Cladosiphon chordaria Harvey 1858: pI. 60; 1859b: 292. 
Cladosiphon chordaria var. dictyosiphon Harvey 1858: pI. 60. 
Chordaria dictyosiphon (Harvey) Kuetzing 1859: 2, pI. 2 fig. I. Kylin 1940: 40, fig. 
21e. Lindauer et al. 1961: 231, fig. 53. 

FIGS 35A, 36A-E 
Thallus (Fig. 35A) dark brown, not or slightly mucoid, irregularly branched with one to 

a few main axes bearing long, slightly to much branched laterals, usually 6-20(-25) cm long 
with branches cylindrical and 0.5-1.5(-2) mm in diameter, tapering to base and apex. Medulla 
(Fig. 36A,B) multiaxial, with an outer medulla of closely associated, cylindrical, longitudinal 
filaments, 8-16 Itm in diameter with cells LIB 8-20, and an inner medulla of loose, irregularly 
orientated'; slender filaments 6-12 Itm in diameter with cells LIB 5-12, and which becomes 
largely hollow. Cortical filaments (Fig. 368-D) arising directly from shorter (LIB 1-2) periph
eral medullary cells, 1-4 per cell, simple or once branched from their basal cell, clavate, 
40-60 ~m and 2-3 cells long with the terminal cell 6-10 /-tm in diameter near its upper end 
and LIB 2-4(-5). Phaeoplasts (Fig. 36D) few per cell, discoid to elongate; physodes present. 
Phaeophycean hairs (Fig. 36B) scattered, arising from outer medullary cells, 10-12(-14) Itm in 
diameter. 

Reproduction. Plurilocular sporangia(?) (Fig. 36E) borne on outer medullary cells, simple 
or branched, uniseriate, 20-30 Itm and 4-6 locules long, 4-6 Itm in diameter, with a unicellular 
pedicel. Unilocular sporangia (Fig. 36B,C,E) sessile on outer medullary cells, clavate to elongate 
ovoid, 25-35 ~m long and 8-12 ~m in diameter. 

Lectotype from Brighton, Port Phillip, Vic. (Harvey, Alg. Aust. Exsicc. 95); in Herb. Sonder, 
MEL, 8609. Isotypes in TCD and other herbaria. 

Distribution: From Bridgewater Bay to Walkerville, Vic. and around Tasmania. 
New Zealand (South I., Stewart L, Chatham Is). 

Selected specimens: Bridgewater Bay, Vic., lower eulittoral (Womersley, 25.i.1967; ADU, 
A31772). Apollo Bay, Vic., lower eulittoral (Womersley, 26,i.1964 and 23.i.1967; ADU, A28052 
and A31751-"Marine Algae of southern Australia" No. 43a). Lome, Vic., lower eulittoral 
pools (Womersley, 23.i.1967; ADU, A31531-"Marine Algae of southern Australia" No. 43b). 
Ainders, Vic., lower eulittoral (Bailey, 27,i.1967; ADU, A30911). Walkerville, Vic., uppermost 
sublittoral (Sinkora A2388, 23.ii.1978; ADU, A53579). Guyton Point, Robbins I., Tas., lower 
eulittoral (Wollaston & Mitchell, 23,ii.1964; ADU, A27614). Low Head, Tas. (Perrin, June 
1940; ADU, A54793). Port Arthur, Tas. (Cribb 37.1, 6,iii.1950; ADU, AI6021). 

Uncertainty regarding Kuetzing's (1859, pI. 2 fig. I) illustration of Chordaria dictyosiphon 
was expressed previously (Bailey & Womersley in Womersley 1967, p. 232), with regard to 
the cortical assimilatory filaments. It seems likely that Kuetzing's illustration was of the same 
structures described by Kylin (1940, p. 40, fig. 21 C) as plurilocular sporangia, but which have 
not been established from live material as being sporangia; they are also similar to very young 
hairs, but the latter do not branch basally as often as do the "plurilocular sporangia". 

Genus CLADOSIPHON Kuetzing 1843: 329 

Thallus simple or branched, cylindrical, mucoid, usually 10-20 em long and 2-4 mm in 
diameter. Medulla multiaxial, often becoming hollow, of more or less parallel longitudinal 
filaments (with relatively slight production of hyphae), often with slightly narrower longitudinal 
filaments with shorter cells on the periphery. Subcortex slight, usually of one to 3 cells at right 
angles to medulla. Cortex of simple, determinate, assimilatory filaments arising in groups 
from outer subcortical cells or occasionally directly from outer medullary cells, filaments 
usually 20-40 cells long, curved to recurved above with the upper cells ovoid or extended on 
their upper side. Phaeophycean hairs arising from outer subcortical cells. 

Life history unknown. 
Reproduction by plurilocular sporangia formed laterally from upper cells of cortical 
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B 

Fig. 35. A. Chordaria c1adosiphon (ADU, A31751). B. Cladosiphonfilum (ADU, AS1867). C. Clado
siphon vermicularis (ADU, A30919). D. Polycerea nigrescens (ADU, A51868). E. Polycerea zostericola 
(ADU, AS695<t). 
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filaments, and by unilocular sporangia borne on outer subcortical cells and lying within the 
inner cortex. 

Type species: C. mediterraneus Kuetzing. 

A genus with some 12-15 species. 

The two southern Australian species were placed by J. Agardh (1882, p.24) in his newly 
described genus Bactrophora, characterised by the lack of hyphal filaments overlying the 
medulla (as in Cladosiphon). However, both the Australian species and the type species, 
Cladosiphon mediterraneus, show relatively slight development of "hyphae"-i.e. somewhat 
slenderer longitudinal filaments-on the periphery of the medulla, and from which some 
subcortical filaments arise, and it is not possible to recognise a separate genus (Bactrophora) 
as a segregate from Cladosiphon. The Australian species are similar in construction to C. 
mediterraneus [based on Feldmann 11.171 from Villefranche-sur-Mer, France (12. v.1966; 
ADU, A46354)] with a subcortex mostly only one cell high, but differ in having much longer 
cortical filaments (only 8-12 cells long in C. mediterraneus) and the plurilocular sporangia 
differ in form in the latter species. 

KEY TO SPECIES OF CLADOSIPllON 

1. Thallus simple or with a very few long branches; phaeophycean hairs (16-)20-25(-30)/.Lm 
in diameter; epiphytic, mainly on Posidonia and Amphibolis ",.,." 1. C. filum 

l. Thallus usually much branched, with a main axis bearing numerous relatively long laterals; 
phaeophycean hairs 10-12 /lm in diameter; epilithic ' , ,2. C. vermicularis 

I. Cladosiphon filum (Harvey) Kylin 1940: 29. Bailey & Womersley in Womersley 1967: 233. 
Bactrophorafilum (Harvey) J. Agardh 1882: 24, pI. I fig. 4. 
Castagnea filum (Harvey) Kuckuck 1929: 50, figs 61,62. 

FIGS 35B, 36F,G, 37A 
Thallus (Fig. 35B) medium to dark brown, very mucoid, simple or with one to a few 

laterals, 10-50 em long and (1-)2-4(-6) mm in diameter, with a small discoid holdfast 0.5-2 mm 
across, epiphytic usually on Posidonia or Amphibolis. Basal system of juvenile plants consisting 
of a pseudoparenchymatous layer of filaments, producing the core of erect medullary filaments. 
Medulla (Fig. 37 A) becoming hollow, of more or less parallel longitudinal cylindrical filaments 
25-50(-80) /.Lm in diameter with cells LIB (1-)2-4(-6), with only a few hyphae but with slightly 
slenderer filaments of shorter cells (LIB 1-2) on the periphery; the latter develop further with 
age, originating from the outer, larger, medullary filaments or the basal cells of the subcortex. 
Subcortex slight, 20-60(-80) /lm broad and usually of 1-3 cells (branched if 2 or 3) at right 
angles to medullary cells, cells ovoid to elongate ovoid, (10-)20-30 /lm in diameter and LIB 
1-2. Cortical filaments (Figs 36F, 37A) arising singly or in groups from outer subcortical cells 
or directly from peripheral medullary cells, simple, determinate, 400-500(-800) /lm and usually 
20-30(-45) cells long, curved to recurved above; upper cells 8-12 /.Lm in diameter and LIB 
0.7-1.5(-2), ovoid or extended on their upper sides, lower cells cylindrical, 6-10 ~m in diameter 
and LIB 4-8. Phaeoplasts (Fig. 36G) several per cell, discoid, each with a pyrenoid; cells with 
numerous physodes. Phaeophycean hairs (Figs 36F,37 A) frequent, arising from outer subcort
ical cells, (16-)20-25(-30) /.Lm in diameter. 

Reproduction. Plurilocular sporangia (Fig. 36G) produced from upper cells of curved 
cortical filaments by successive subdivisions on their upper side to form a cluster 1O-20/.Lm 
long. Unilocular sporangia (Fig. 37 A) on the same or different plants, borne on outer sub
cortical cells, ovoid, 80-100 /.Lm long and 60-80 ~m in diameter. 

Type from King George Sound, W. Aust. (llan'ey, Alg. Aust. Exsicc. 93B); in Herb. Harvey, 
TeO. 

Distribution: From Safety Bay, W. Aust. to Twofold Bay, N.S.W. and around Tasmania, on 
Posidonia spp. and Amphibolis in the sublittoral, rarely on larger algae (e.g. Scaberia), under 
moderate wave action. It is often common in the upper sublittoral but is recorded to a depth 
of 26 m. 
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Fig. 36. A-E. Chordaria cladosiphon (A-D, ADU, A28052; E, ADU, 27614). A. Longitudinal section 
of apex, showing subapical development, medulla and cortex. B. Transverse section (partly diagram
matic) showing outer and inner medulla, and cortex of 2-3 celled filaments with unilocular sporangia 
and phaeophycean hairs. C. Longitudinal section showing medulla and cortex with assimilatory fila
ments, unilocular sporangia and phaeophycean hairs. D. Cortical filaments with phaeoplasts. E. Plur
ilocular (and a unilocular) sporangia within the cortex. F,G. Cladosiphon filum (ADU, A51867). F. 
Transverse section showing medullary cells, short subcortex, determinate cortical filaments with plur
ilocular sporangia above, and two phaeophycean hairs. G. Upper part of a determinate cortical filament 
with plurilocular sporangia I clusters and cells with phaeoplasts and physodes. 
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Selected specimens: Safety Bay, W. Aust., on Posidonia australis, drift (Womersley, 29.ix.1979; 
ADU, A50740). Tiparra reef, Spencer Gulf, S. Aust., on Posidonia sinuosa, 7 m deep (Shepherd, 
9.xii.1980; ADU, A51948-"Marine Algae of southern Australia" No. 251). Cable Hut Bay, 
Yorke Pen., S. Aust., upper sublittoral on Amphibolis antarctica (Womersley, '9.xi.1980; ADU, 
A51867). Emu Bay, Kangaroo I., S. Aust., on Posidonia sinuosa, upper sublittoral (Bailey, 
15.i.1965; ADU, A32004). Cats Bay, Phillip I., Vic. (Norris, 20.i.1963; ADU, A27488). Wyn
yard, Tas., on Amphibolis antarctica, upper sublittoral (Gordon, 18.i.1966; ADU, A30013). 

Cladosiphon filum is one of the more common Chordariaceae, present on the more robust 
seagrasses during summer months (Sept.-March). It is distinguished by the absence of or only 
slight branching, the very limited subcortex, the extensive cortex of upwardly curved assimi
latory filaments, and the relatively broad phaeophycean hairs. The degree of development of 
the subcortex, and the length of the cortical filaments, are rather variable. Near the apices, 
cortical filaments frequently arise directly from peripheral medullary cells, but on older parts 
further cortical filaments arise from the enlarged basal cell of the cortical filaments, which 
then becomes a subcortical cell. 

2. Cladosiphon vermicularis (J. Agardh) Kylin 1940: 30, pl.5 fig. 12. Bailey & Womersley in 
Womersley 1967: 233. 
Bactrophora vermicularis J. Agardh 1882: 25. 
Castagnea vermicularis (J. Agardh) Kuckuck 1929: 51, fig. 63. 

FIGS 35C, 37B-E 
Thallus (Fig. 35C) medium to dark brown, very mucoid, much branched usually with 

relatively long laterals, 10-50 cm long and 1.5-4(-7) mm in diameter, with a small discoid 
holdfast 1-3 mm across, epilithic. Medulla (Fig. 37B,C) becoming hollow, of more or less 
parallel, adhering, longitudinal, cylindrical filaments 25-45 /-Lm in diameter with cells LIB 
(1-)1.5-6(-20) in the inner medulla, with few to moderately abundant hyphae and with slightly 
slenderer peripheral filaments. Subcortex (Fig. 37C) slight, 30-50/-Lm broad and of 1-3 cells 
(branched if 2 or 3) at right angles to medullary cells, filaments 8-12/-Lm in diameter and 
cells LIB (2-)3-6, with the inner cells producing occasional hyphae. Cortical filaments (Fig. 
37B,C) arising singly or in groups from outer subcortical cells, or directly from peripheral 
medullary cells, simple, determinate, 200-400(-500) /-Lm and 15-30 cells long when mature, 
curved to recurved above, with intercalary divisions; upper cells more or less moniliform, 
subspherical to ovoid, 10-14 /-Lm in diameter and LIB 1-2(-2.5), lower cells cylindrical, 6-8 /-Lm 
in diameter and LIB (2-)3-5. Phaeoplasts (Fig. 37D) several per cell, discoid, each with a 
pyrenoid; physodes numerous. Phaeophycean hairs (Fig. 37C) usually frequent, arising from 
outer subcortical cells, 8-12 /-Lm in diameter. 

Reproduction. Plurilocular sporangia (Fig. 37E) produced from upper cells of curved 
cortical filaments by subdivisions on their upper side, 2-4 cells and 1O-30/-Lm long and 
6-10/-Lm in diameter. Unilocular sporangia (Fig. 37C) borne on outer subcortical cells, ovoid 
to broadly clavate, usually sessile, (50-)60-80/-Lm long and 20-45/-Lm in diameter. 

Type from Port Fairy, Vic. (Harvey, Alg. Aust. Exsicc. 91); in Herb. Agardh, LD, 46202; 
isotype in NSW. 

Distribution: From the Head of the Great Australian Bight, S. Aust. to Watsons Bay, Sydney, 
N.S.W. and around Tasmania, usually in the lower eulittoral or uppermost sublittoral as a 
summer annual (October to February). 

Selected specimens: Head of Great Australian Bight, S. Aust., drift (Parsons, 4.xi.1968; ADU, 
A34187). Sou' West R., Kangaroo I., S. Aust., lower eulittoral (Bailey, 15.i.1965; ADU, 
A28620). Seal Beach, Kangaroo I., S. Aust., low eulittoral (Bailey, 29.x.1966; ADU, A30919). 
Encounter Bay, S. Aust., lower eulittoral (Skinner, 23.xi.1977; ADU, A48861, with plurilocular 
sporangia). Port MacDonnell, S. Aust., upper sublittoral pools (Womersley, 25.i.1967; ADU, 
A31656-"Marine Algae of southern Australia" No. 44). Sorrento, Vic., reef pools (Womersley, 
13.i.1981; ADU, A51975). Cape Everard, Vic., lower eulittoral (Bailey, 25.i.1967; ADU, 
A30912). Three Hummocks I., Tas., upper sublittoral (Wollaston & Mitchell, 21.ii.1964; ADU, 
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Fig. 37. A. Cladosiphon filum (ADU, AS0740). Longitudinal section showing outer medullary cells, 
short subcortex, and determinate cortical filaments with a phaeophycean hair and unilocular sporangia. 
B-E. Cladosiphon vermicularis (B-D, ADU, A28620; E, ADU, A48861). B. Transverse section (dia
grammatic) showing medulla, short subcortex, and determinate cortical filaments with phaeophycean 
hairs and unilocular sporangia. C. Longitudinal section showing medulla with slender peripheral 
filaments, short subcortex, and determinate cortical filaments with phaeophycean hairs and unilocular 
sporangia. D. Cells of a determinate cortical filament with phaeoplasts (some with pyrenoids) and 
physodes. E. Cortical filaments with plurilocular sporangia. 
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A27635). Watsons Bay, Sydney, N.S.W., lower eulittoral (Womersley, 27.xii.1962; ADU. 
A26419). 

C. vermicularis is often common in the lower eulittoral on wave-washed rock in summer. 
While structurally similar to C. filum. they differ in habit, habitat and clearly in the diameter 
of the phaeophycean hairs. Nelson & Adams (1983, p.9l) exclude C. vermicularis from New 
Zealand. previous records being misidentifications of Papenjussiella lutea. 

Plants with plurilocular sporangia are not common, and are smaller and more branched, 
but agree with unilocular sporangial plants in other respects. 

Genus POLYCEREA J. Agardh 1882: 46 

Thallus usually with abundant. long branches, cylindrical, mucoid, 5-20 cm long and 
1-3 mm in diameter. Medulla multiaxial, of parallel longitudinal filaments (with slight pro
duction of hyphae), becoming hollow. Subcortex absent to slight and rarely more than a single 
cell. Cortex of simple, straight, determinate, assimilatory filaments arising singly from outer 
medullary cells or in small groups from the single subcortical cells, usually 8-15 cells long 
with the terminal cells enlarged. Phaeophycean hairs present, arising from outer medullary or 
subcortical cells. 

Life history unknown. 
Reproduction by plurilocular sporangia borne terminally on filaments within the cortex, 

usually with a 1-6 celled pedicel, simple or branched, lanceo)ate, multiseriate, and by unilocular 
sporangia borne on lower cortical cells. 

Type species: P. ramulosa J. Agardh [=P. nigrescens (Harvey ex Kuetzing) Kylln]. 

Po/ycerea is distinguished by the form of the plurilocular sporangia and their position 
within the cortex, the relatively short, straight or slightly curved cortical filaments with an 
enlarged, subspherical terminal cell, and the virtual absence of a subcortex. 

Apart from the type species, the genus contains only P. zostericola (Harvey ex Kuetzing) 
Kylin. 

KEY TO SPECIES OF POLYCEREA 

I. Cortical filaments 6-9(-10) cells long, with the mature terminal cell 30-60!lm in diameter 
and (2-)2.5-5 times the diameter of the subterminal cell; hairs usually 16-25(-30)!lm in 
diameter .. . . . . . . . . , I. P. nigrescens 

I. Cortical filaments 8-\3 cells long, with the mature terminal cell 22-32 !lm in diameter and 
1.5-2 times the diameter of the subterminal cell; hairs 8-16(-18) !lm in diameter 
. , , ..... , , . , . . . , 2. P. zostericola 

I. Polycera nigrescens (Harvey ex Kuetzing) Kylin 1940: 36, fig. 20A,B, pI. 7 fig. 16. Bailey 
& Womersley in Womersley 1967: 234. 
Cladosiphon nigrescens Harvey ex Kuetzing 1859: I, pI. I fig. II. Kuckuck 1929: 58, 
figs 73,74. 
Cladosiphon nigricans Harvey 1859b: 292, 

FIGS 35D, 38A-D 
Thallus (Fig. 35D) medium to dark brown, firm, slightly mucoid, usually much branched 

with a main axis and long laterals, occasionally with shorter, slender laterals, cylindrical, 
\0-40 cm long and 1-2 mm in diameter, epiphytic on Posidonia or Amphibolis, Basal system 
of juvenile plants consisting of a prostrate system of radiating pseudoparenchymatous fila
ments, from which the erect medullary filaments develop. Medulla multiaxial, firm but soon 
becoming hollow, of parallel, cylindrical, longitudinal filaments 20-60!lm in diameter with 
cells LIB 2-4(-10), with slight development of hyphae. Subcortex (Fig. 38A) slight to absent, 
rarely more than one cell long, cells 4-1O!Lm in diameter and LIB (1-)1.5-2.5. Cortical 
filaments (Fig. 38A-C) arising directly from outer medullary cells or in small groups from the 
subcortical cells, forming a dense layer with filaments 100-200!lm and 6-9 cells long, 8-10 



Polycerea CHORDARIACEAE 125 

A-C.E 
A 100pm 

c 

E 

Fig. 38. A-D. Polycerea nigrescens (A,D, ADU, A51868; B, ADU, A30688; C, ADU, A29011). A. 
Longitudinal section showing medullary filaments, short subcortex, and determinate cortical filaments 
with large terminal cells, phaeophycean hairs, and plurilocular sporangia. B. Ditto, with a larger 
plurilocular sporangium. C. Ditto, plant with unilocular sporangia. D. Upper cells of a determinate 
cortical filament with large terminal cell and phaeoplasts (with pyrenoids) and physodes. E,F. Polycerea 
zostericola (ADU, A56712). E. Longitudinal section showing medullary filaments, short subcortex, and 
determinate cortical filaments with phaeophycean hairs and plurilocular and unilocular sporangia. F. 
Upper cells of a determinate cortical filament with phaeoplasts (with pyrenoids) and physodes. 
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(-12) /.Lm in diameter and LIB 2-3 below, slightly larger above and terminated by a large, 
subglobose cell 30-60/.Lm in diameter and (2-)2.5-5 times the diameter of the subterminal 
celL Phaeoplasts (Fig, 38D) several per cell, discoid, each with a pyrenoid; physodes scattered. 
Phaeophycean hairs (Fig. 38A,B) frequent, arising from outer subcortical cells, 16-25(-30) /.Lm 
in diameter. 

Reproduction. Plurilocular sporangia (Fig. 38A,B) borne on pedicels 4-7 cells long from 
subcortical cells, simple or occasionally furcate, lanceolate, becoming multiseriate, (40-) 
60-100/.Lm long and 12-20/.Lm in diameter. Unilocular sporangia (Fig. 38C) rare, on plants 
without plurilocular sporangia, formed laterally at base of cortical filaments, ovoid, 60-80 /.Lm 
long and 25-35 /.Lm in diameter. 

Type from Western Port, Vic. (Harvey, Alg. Aust. Exsicc. 94); in Herb. Sonder, MEL, 8619; 
isotype in NSW. 

Distribution: From Rottnest I., W. Aust. to Eden, N.S.W. (May 1939, p. 197, as Bactrophora) 
and around Tasmania, epiphytic on Posidonia, Helerozostera and Amphibolis (rarely on larger 
algae) in the upper sublittoral during warmer months (August to March). 

Selected specimens: Thomson Bay, Rottnest I., W. Aust., on Posidonia australis, 1-2 m deep 
(Gordon-Mills, 4.xii.1984; ADU, A56627). Between Thistle and Hopkins Is, S. Aust., 6-10 m 
deep (Baldock, Dec. 1963; ADU, A2901l). Cable Hut Bay, Yorke Pcn., S. Aust., upper 
sublittoral on Amphibolis antarctica (Womersley, 9.xi.1980; ADU, A51868-"Marine Algae 
of southern Australia" No. 250), and on Cau/erpa cactoides (Womersley, 9.xi.l980; ADU, 
A51869). Muston, Kangaroo I., S. Aust., 3-4 m deep in channel (Bailey, 29.x.1966; ADU, 
A30688). Walkerville, Vic., drift on Amphibolis (Sinkora A 1545, 23.ii.1972; ADU, A42308). 
Dover, Tas. (Gordon, 14.i.1966; ADU, A30043). Meredith Point, Spring Bay, Tas., sublittoral 
on Acrocarpia paniculata (Olsen, 2.xi.1963; ADU, A27048). Stewarts Bay, Port Arthur, Tas., 
1-2 m deep on Heterozostera (Womers/ey, 16.x.1986; ADU, A57258). 

According to Stafleu & Cowan (I 979, pp. 271, 688), Kuetzing (1859), although the 
Introduction is dated 10 March 1859, was published prior to 9 March, and Plates I-50 were 
published on I August 1858. It thus seems clear that Kuetzing's name nigrescens predates 
nigricans of Harvey (I 859b) which was published on 16 August. 

2. Polycerea zostericola (Harvey ex Kuetzing) Kylin 1940: 37, pI. 7 fig. 17. Bailey & Womersley 
in Womersley 1967: 234. 
Cladosiphon zostericola Harvey ex Kuetzing 1859: 1, pI. I fig. I. Kuckuck 1929: 58, 
fig. 75. 

FIGS 35E, 38E,F 
Thallus (Fig. 35E) medium brown, mucoid, relatively soft, mudi branched with frequent 

short laterals, cylindrical, 2-20 cm long and 1-2 mm in diameter, epiphytic on Posidonia 
australis, P. sinuosa and Amphibolis antarctica. Medulla multiaxial, becoming hollow, of 
parallel, cylindrical, longitudinal filaments 20-40 /.Lm in diameter with cells LIB 3-8, slenderer 
at the periphery, with only slight development of hyphae. Subcortex slight, usually of 1(-2) 
cells each 10-16/.Lm in diameter and LIB (1-)1.5-3. Cortical filaments (Fig. 38E) arising in 
small groups from subcortical cells, forming a moderately dense layer with slightly curved 
filaments 100-160 /.Lm and 8-13 cells long, lower cells 6-10 /.Lm in diameter and LIB 1.5-3, 
with the upper 3-4 cells larger, subspherical, increasing in diameter upwards, with subterminal 
cells 12-20 /.Lm in diameter and the terminal cell subglobose to slightly ovoid, 22-32 /.Lm in 
diameter, and 1.5-2 times the diameter of the subterminal cell. Phaeoplasts (Fig. 38F) several 
per cell, discoid, probably each with a pyrenoid; physodes sparse. Phaeophycean hairs (Fig. 
38E) frequent, arising from outer subcortical cells, 8-16(-18) /.Lm in diameter. 

Reproduction. Plurilocular sporangia (Fig. 38E) borne on pedicels of 4-6 cells from the 
subcortical cells, usually once or twice furcate or branched, with the arms tapering or lanceolate, 
muItiseriate, 30-60 Jlm long and 12-16 /.Lm in diameter. Unilocular sporangia (Fig. 38E) borne 
on basal cells of cortical filaments or on upper subcortical cells, sessile, ovoid, 35-60 Jlm long 
and 25-40 /.Lm in diameter. 
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Type from King George Sound, W. Aust. (Harvey, Alg. Aust. Exsicc. 98B); in Herb. Sonder, 
MEL, 8618. 

Distribution: From Rottnest I., Point Peron and King George Sound, W. Aust., as a summer 
annuaL 

As well as the type, known from Fish Hook Bay, Rottnest I., W. Aust., upper sublittoral 
on Posidonia australis (Gordon-Mills, 6.xii.l984; ADU, A56712). Nancy Cove, Rottnest I., W. 
Aust., 3-4 m deep on Amphibolis antarctica, Posidonia sinuosa and P. australis (Walker, 
26.xi.1985; ADU, A56954-"Marine Algae of southern Australia" No. 258). Point Peron, W. 
Aust., drift and upper sublittoral on P. australis (Woelkerling, l5.xi.l968; ADO, A34265 and 
Womersley 29.ix.l979; ADO, AS 1030). 

P. zostericola (Harvey generally referred to Posidonia as Zostera) is not well known, but 
typical specimens are distinct from P. nigrescens in their cortical filaments, hairs, in the form 
of the plurilocular sporangia, and also in habit, with P. zostericola having more frequent, 
short, lateral branches than does P. nigrescens. However, a few collections of possible inter
grades [e.g. near Army Jetty, Thomson Bay, Rottnest I., W. Aust., 2-3 m deep on P. australis 
(Engler, 7.ix.1979; ADO, A51128)] have been seen and further studies are needed on their 
relationships and seasonal and ecological variation. 

FAMILY SPERMATOCHNACEAE Kjellman 

Thallus (sporophyte) 2-50 em long, erect, cylindrical, usually much branched, slightly to 
moderately mucoid, solid or becoming hollow, with a small discoid holdfast, epiphytic or 
epilithic. Branches haplostichous, composed of a medulla of a single axial filament or of 4-5 
filaments, the latter as a core or becoming separated, producing close to the apices primary 
assimilatory filaments which usually persist and may form a layer (rudimentary or well 
developed) over the thallus or become separated by enlargement of cortical cells; some may 
be lost from older branches. Cortex formed by radial and lateral divisions of basal cells of 
primary assimilatory filaments, becoming 2-4 cells thick and usually pseudoparenchymatous, 
with tufts of secondary assimilatory filaments developing in most genera from outer cortical 
cells adjacent to the primary filaments; such tufts often at first related to the axial cells and 
their derivatives and thus more or less in whorls, later obscured by development of further 
secondary tufts. Outer cells each with several phaeoplasts, each with a pyrenoid. Phaeophycean 
hairs present on the basal cells of primary assimilatory filaments and in the secondary tufts. 
Growth of the branches apical, directly from the single or group of 4-5 apical cells. 

Life history diplohaplontic, with a diploid macrothallus and a haploid gametophytic 
microthallus, in some taxa with a diploid piethysmothallus. 

Reproduction by uniseriate plurilocular sporangia producing mitospores and by ovoid 
unilocular sporangia producing meiospores or mitospores, both borne at the base of secondary 
assimilatory filaments and often on the one plant. Gametophytes filamentous, isogamous. 

A family of 5 genera (Kylin 1940, pp. 45-53), with four genera known from southern 
Australia. 

KEY TO GENERA OF SPERMATOCHNACEAE 

I. Apices with a group of 4-5 apical cells (largely obscured by primary assimilatory filaments), 
producing a medulla of 4-5 filaments which become separated laterally leaving a hollow 
central part in older branches , , .................................. STILOPHORA 

1. Apices with a single apical cell and a single axial filament throughout the thallus . 2 

2. Primary assimilatory filaments persistent, 8-20 cells long, covering the thallus 
.... , .... , .... , ... , .... , . , . , .. ,. . .................. , .... , .. NEMACYSTIS 

2. Primary assimilatory filaments short, 1-5 cells long, either becoming separated, leaving 
a bare and relatively smooth outer cortex between the secondary tufts, or covering the 
surface but short (mostly 1-2 celled) and papillose. . . . . . . . . . . . . . . . . . . . . . 3 
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3. Outer cortex relatively smooth and bare between the secondary tufts. SPERMATOCHNUS 
3. Outer cortex papillose, covered by rudimentary primary assimilatory filaments of 1-2(-3) 

ovoid cells . . .. STILOPSIS 

Genus STILOPHORA J. Agardh 1841: 6, nom. cons. 

Thallus irregularly subdichotomous, haplostichous, slender, 0.5-1 mm in diameter below, 
tapering above, 5-50 cm long. Branch apices with 4-5 axial filaments showing apical growth. 
Medulla with the 4-5 axial filaments separating laterally, becoming hollow. Cortex 2-4 cells 
thick, becoming pseudoparenchymatous with large inner cells becoming elongate, and succes
sively smaller outer cells with a smooth surface between the assimilatory tufts. Primary 
assimilatory filaments formed close to apices, separating as the cortical cells enlarge, with 
secondary assimilatory filaments developing from adjacent cortical cells to form tufts of 
filaments each 4-10 cells long, with associated phaeophycean hairs and sporangia. 

Life history diplohaplontic and heteromorphic, or direct, with the sporophytic macroth
allus producing unilocular sporangia with meiospores and plurilocular sporangia with mitos
pores. Gametophyte filamentous (Dangeard 1968). 

Reproduction by uniseriate plurilocular sporangia with 4-10 locules producing mitospores, 
and ovoid unilocular sporangia producing meiospores which form dioecious gametophytes 
with isogametes; direct reproduction of both macrothalli and microthalli occurs (Novaczek et 
al. 1986; Peters & Muller 1986). 

Type species: S. rhizodes (Turner) J. Agardh, type cons. 

A genus of four species (Kylin 1940, p.53), distinguished from related genera by the 
presence of 4-5 apical cells and a smooth cortex between the assimilatory tufts. 

Stilophora rhizodes (Turner) J. Agardh 1841: 6. Hamel 1937: 184, fig. 40 (v, vi, viii). Harvey 
1846: p1.70. Kylin 1933: 66, figs 31, 32; 1940: 51, fig.29. Novaczek et al. 1986: 407, 
figs 1-19. Oltmanns 1922: 39, fig. 334(1,2). Peters & Muller 1986c: 417, figs 1-14. 
Womersley 1967: 236. 

FIGS 39A, 40A-E 
Thallus (Fig. 39A) medium to dark brown, slightly mucoid, slender and much branched 

in an irregularly subdichotomous manner, 5-12(-20) cm long with cylindrical, tapering branches 
0.5-1 mm in diameter below, (100-)\50-200 /.tm in diameter near the apices, attached by a 
small discoid holdfast, usually epiphytic. Medulla (Fig. 40B) of 4-5 longitudinal filaments 
which separate laterally leaving a hollow medulla, filaments 4-8(-10) /.tm in diameter with 
cells becoming very long. Cortex (Fig. 40C,E) 100-200/.tm and 3(-4) cells thick, with large 
inner cells (producing occasional hyphae) grading to the smooth-surfaced outer layer of cells 
which are angular in surface view (Fig. 40D), 10-15(-20) /.tm broad and LIB (1-)1.5-2.5 in 
lesser branches, becoming 20-40/.tm broad and LIB 3-4 in older parts. Primary assimilatory 
filaments (Fig. 40A,B) present from near the branch apices, with associated hairs, becoming 
separated shortly below the apices by enlargement of cortical cells, each 3-5 cells long, usually 
curved, clavate, with the terminal cell subspherical to ovoid, 8-12 /.tm in diameter and LIB 
1-1.5(-2), with secondary assimilatory filaments (Fig. 40E) developing from adjacent outer 
cortical cells to give tufts of filaments 80-120 /.tm and 6-10 cells long, terminal cell 12-16 ~m 
in diameter and LIB 1-1.5, the upper cells with abundant physodes, and accompanied by 
hairs and sporangia. Phaeoplasts (Fig. 40D) in outer cortical cells numerous, diseoid, each 
with a pyrenoid, and with small physodes present. Phaeophycean hairs (Fig. 40B,E) present 
close to apices and in secondary assimilatory tufts, 1O-14/.tm in diameter. Growth by 4-5 
apical filaments (Fig. 40A) in relatively broad apices, with the primary assimilatory filaments 
obscuring the apical cells. 

Reproduction by plurilocular and unilocular sporangia borne in the secondary tufts, often 
together. Plurilocular sporangia (Fig. 40E) linear, uniseriate, (20-)25-40 ~m long with (4-)6-10 
locules, 4-6/.tm in diameter. Unilocular sporangia (Fig. 40E) broadly clavate, sessile, 30-40 
(-50) /.tm long and 15-25 ~m in diameter. 
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Fig. 39. A. Stilophora rhizodes (ADU, A44097). B. Nemacystis novae-zelandiae (ADU, Al 2770). C. 
Spermatochnus paradoxus (ADU, A38153). D. Slilopsis harveyana (ADU, AI2872). 
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Type from England; in BM (ex K)-lectotype to be selected. 

Distribution: Europe and the N. Atlantic; Japan. 

Nemacyslis 

In southern Australia, from northern Spencer Gulf, S. Aust. to Walkerville, Vic. and 
Tasmania (Harvey 1859b, p.291), in shallow, calm water areas, usually epiphytic. 

Selected specimens: Northern Spencer Gulf, S. Aust., 0-1 m deep (Shepherd, 4.ix.1973; 
ADU, A44097). Aldinga, S. Aust., on Cystoseira in upper sublittoral pools (Skinner, 26.x.1977; 
ADU, A48718). American R. inlet, Kangaroo I., S. Aust., on Cystoseira, upper sublittoral in 
channel (Womersley, 30.x.1966; ADU, A30889). Walkerville, Vic., drift (Sinkora A2166, 
7.iii.1975; ADU, A48295). 

As in Britain and Europe, Stilophora rhizodes is a shallow water species, in contrast to 
Spermatochnus paradoxus which is apparently only found in deep water. 

Genus NEMACYSTIS Derbes & Solier 1850: 269 

Thallus irregularly subdichotomous or laterally branched, haplostichous, slender, 5-30 cm 
long, 0.5-1 mm in diameter, cylindrical or tapering slightly, usually epiphytic. Branch apices 
with a single filament with apical growth. Medulla of the single axial filament. Cortex 2-5 
cells thick, pseudoparenchymatous with smaller cells outwardly, developed from basal cells of 
the primary assimilatory filaments and usually with hyphal filaments on the surface. Primary 
assimilatory filaments formed close to branch apices and from virtually all outer cortical or 
hyphal cells, 8-20 cells long with apical or intercalary divisions, forming a well-developed 
layer of filaments over the whole thallus but often denuded below. Tufts of secondary 
assimilatory filaments not formed. Phaeophycean hairs developed from outer cortical cells or 
basal cells of the assimilatory filaments. 

Life history probably diplohaplontic and heteromorphic. 
Reproduction by uniseriate, plurilocular sporangia producing zooids forming plethysmo

thalli (Sauvageau 1931, p.132) and by unilocular sporangia, formed at the base of the assim
ilatory filaments, producing dioecious gametophytes with isogametes (in N. decipiens-Peters 
& Muller 1986b). 

Type species: N. ramulosus Derbes & Solier. 

A genus of some 8 species (Kylin 1940, pp. 46-49), characterised by the single axial 
filament, with apical growth, and the continuous layer of long primary assimilatory filaments. 

Nemacystis novae-zelandiae Kylin 1940: 48, fig. 26C,D, p1.8 fig. 20. Lindauer 1957: 65. 
Lindauer et al. 1961: 235, fig. 56. 

FIGS 39B, 40F-H 
Thallus (Fig. 39B) medium to dark brown, moderately mucoid, subdichotomously to 

laterally branched with branches usually at wide angles, 5-15 cm long with branches 0.5-1 mm 
in diameter, epiphytic on Sargassum and other larger algae. Medulla (Fig. 40G) of a single 
axial filament, with the apical cell largely obscured by the young assimilatory filaments. Cortex 
(Fig. 40G) 80-120 ~m and 3-4 cells thick, with larger inner cells grading to smaller outer cells 
which bear the assimilatory filaments. Assimilatory filaments arising close to apices and 
forming a continuous layer over the branches, often denuded on older parts; filaments straight 
or curved, (80-)200-400 ~m and (5-)10-16 cells long (Fig. 40F,G), cylindrical to slightly greater 
in diameter above, (10-)15-20 ~m in diameter with cells LIB 1.5-2(-2.5). Phaeoplasts (Fig. 
40H) irregularly discoid, several per cell, each with a pyrenoid; physodes scattered. Phaeophy
cean hairs (Fig. 40F,G) arising from basal cells of assimilatory filaments or as a branch a few 
cells up, 8-12 ~m in diameter. Growth of axial filament apical (Fig. 40G, young lateral), of 
assimilatory filaments apical and intercalary. 

Reproduction. Plurilocular sporangia (Fig. 40F) uniseriate, borne on branched pedicels 
amongst assimilatory filaments, 20-40 ~m and (4-)6-10 locules long, 4-6 ~m in diameter, with 
some oblique cross walls. Unilocular sporangia unknown. 
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Fig. 40. A-E. Stilophora rhizodes (A,C, ADU, A44097; B,D,E, ADU, A30889). A. Longitudinal section 
of apex showing two of the 4-5 medullary filaments and young cortex with assimilatory filaments and 
phaeophycean hairs. B. Transverse section of young branch showing four medullary filaments, cortex, 
assimilatory filaments and phaeophycean hairs. C. Longitudinal section showing one medullary filament 
and cortex. D. Cortical cells with phaeoplasts and pyrenoids. E. Tuft of secondary cortical filaments, 
hairs, unilocular and plurilocular sporangia. F-H. Nemacystis novae-zelandiae (F, ADU, AI2770; G,H, 
ADU, A33862). F. Longitudinal section with outer cortex and cortical filaments, phaeophycean hairs 
and plurilocular sporangia. G. Longitudinal section near branch apex showing single medullary filament, 
cortex, cortical filaments, phaeophycean hairs and a young lateral branch. H. Upper cells of a cortical 
filament, with phaeoplasts and pyrenoids. 
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Type from Waiheke Island, Auckland, New Zealand, on Sargassum sinclairii (Cranwell, Jan. 
1933); in L? 

Distribution: New Zealand (Auckland district and north). 
In southern Australia, from Rottnest 1., W. Aust. to Crawfish Rock, Westernport Bay, 

Vic. 

Known specimens: Nancy Cove, Rottnest I., W. Aust., 2 m deep on Sargassum (Walker, 
26.x.1985 and 26.xi.1985; ADU, A56854 and A56957 resp.). Pearson I., S. Aust., 20-25 m 
deep (Shepherd, g,i.1969; ADU, A33862). N. Spencer Gulf, S. Aust., 0-1 m deep (Shepherd, 
4.ix.1973; ADU, A44098). Investigator Strait, S. Aust., 25 m deep, 35° 18'S, 137°17'E (Watson, 
15,i.1971; ADU, A39333). Head of American R. inlet, Kangaroo I., S. Aust., upper sublittoral 
(Womersley, 3,i.1950; ADU, AI2770). Crawfish Rock, Westernport Bay, Vic., 0 m deep 
(Watson, 17.xi.1974; ADU, A46212). 

The southern Australian specimens (especially those from shallow water) agree well with 
specimens of N. novae-zelandiae from Torbay, Auckland, N.Z. (Dromgoole, 26,iii.1986; ADU, 
A5'i ')36), though the American River specimens appear to be old and somewhat denuded of 
c( : tical filaments. Also, the specimens from deep water have slightly broader cortical filaments 
and longer cells. More abundant collections are needed to clarify Nemacystis in southern 
Australia. The species of Nemacystis in Kylin (1940) do not appear to be clearly differentiated 
and a world monograph of the genus is desirable. 

Genus SPERMATOCHNUS Kuetzing 1843: 334, nom. cons. 

Thallus irregularly subdichotomous to alternately branched, haplostichous, slender, 5-50 em 
long, 0.5-1(-2) mm in diameter below, tapering gently above. Branch apices with a single 
filament with apical growth. Medulla consisting of the axial filament and whorls of 4-5 lateral 
cells from eaeh axial cell, becoming separated to give a partly hollow medulla. Cortex 2-4 
cells thiCk, pseudoparenchymatous, developed laterally and radially from the whorls of med
ullary eells, smooth surfaeed between the assimilatory tufts. Primary assimilatory filaments 
formed close to braneh apices but usually not obscuring the apical cell, separating below as 
the cortical cells enlarge, with secondary assimilatory filaments developing from adjacent 
cortical cells to form tufts of filaments each 4-10 cells long, with associated phaeophycean 
hairs and sporangia. 

Life history diplohaplontic and heteromorphic. 
Reproduction by unilocular sporangia producing meiospores which develop into filamen

tous gametophytic microthalli bearing plurilocular gametangia with isogametes, which fuse to 
form the sporophytic macrothaJlus or may germinate without fusion forming haploid microth
alii (MUlIer 1981). Rarely the macrothallus bears uniseriate plurilocular sporangia (Sauvageau 
1936, fig. I F,G). 

Type species: S. paradoxus (Roth) Kuetzing, type cons. 

A genus of a single species, characterised by the single axial filament and smooth cortex 
(c.r Stilopsis) between the assimilatory tufts. 

Spermatochnus paradoxus (Roth) Kuetzing 1845: 268. Hamel 1937: 182, fig. 40 (ii,ix,x). Kylin 
1940: 49, fig. 27. MUlier 1981: 384, figs 1-4. Oltmanns 1922: 37, fig. 333. 
Stilophora lyngbyei J. Agardh. Harvey 1849: p1.237; 1859b: 291. 

FIGS 39C, 41A-D 
Thallus (Fig. 39C) medium brown, slightly mucoid, slender, much branched in an irreg

ularly alternate manner, 5-20 cm long with cylindrical, tapering branches 0.5-1(-1.5) mm in 
diameter below, 100-250 J,tm in diameter near the apices, attached by a small discoid holdfast, 
epiphytic (?). Medulla of a single axial filament which cuts off a whorl of 4-5 laterals (Fig. 
41A,B) which elongate and develop spaces between them. Cortex (Fig. 41A,B,D) (50-)100-200 
(-300) J,tm and (2-)3-4 cells thick, with large inner cells grading to the smooth-surfaced outer 
layer of cells which are rounded to angular in surface view (Fig. 41C),15-25 J,tm broad and 
LIB 1-2 in lesser branches, becoming 30-40(-60)J,tm broad and LIB 1-2(-3) in older parts. 
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Fig. 4]. A-D. Spermatochnus paradoxus (ADU, A38153). A. Transverse section of brancb showing 
single medullary filament with five laterals, cortex, primary cortical filaments and a phaeophycean 
hair. B. Longitudinal section showing medullary filament, cortex and four groups of cortical filaments, 
with phaeophycean hairs (above or below the section). C. Cortical cells with phaeopJasts, pyrenoids 
and physodes. D. Tuft of secondary cortical filaments with phaeophycean hairs and unilocular sporangia. 
E,F. Sri/opsis harveyana (ADU, AI2872). E. Longitudinal section showing single medullary filament, 
cortex, papillose cortical filaments and phaeophycean hairs. F. Longitudinal section of a cortical tuft 
with longer cortical filaments, unilocular sporangia and a phaeophycean hair. 
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Primary assimilatory filaments present near the branch apices but usually not obscuring the 
apical cell, developed outside each lateral from the axial filament and thus forming a more 
or less clear whorl (Fig. 41B), each with a phaeophycean hair; secondary assimilatory filaments 
developing from cortical cells adjacent to the primary filaments, forming tufts which lie 
outside the 4 or 5 lateral cells from each axial cell and become 150-250/Lm across, more or 
less in whorls which often become irregular by development of further tufts, with filaments 
4O-60/Lm and 3-5 cells long, clavate, straight to slightly curved, with the terminal cell larger, 
subspherical, 12-16(-18) /Lm in diameter and with prominent physodes; phaeophycean hairs 
and unilocular sporangia present in the tufts. Phaeoplasts (Fig. 41C) in outer cortical cells 
numerous; discoid, each with a pyrenoid, and cells with small, scattered physodes. Phaeophy
cean hairs 8-10 /Lm in diameter. Growth apical, by the single axial filament and haplostichous 
development from this filament. 

Reproduction. Plurilocular sporangia (Sauvageau 1936, p. 123, fig. IF,G) uniseriate, 
35-50/Lm and 4-8 locules long and 7-8/Lm in diameter, not seen in Australian plants. 
Unilocular sporangia (Fig. 41D) usually present in secondary tufts, broadly clavate to ovoid, 
sessile, 20-30/Lm long and 15-20/Lm in diameter. 

Microthalli (gametophytes) filamentous, with plurilocular gametangia (Papenfuss 1935, 
Caram 1968) producing isogametes which fuse to form the diploid sporophyte (at 20°C) or 
which may develop (at 9°e) without fusion into haploid macrothalli (Muller 1981). 

Type from the Kieler Bight, Germany; destroyed. 

Distribution: Europe and the Mediterranean. 
In southern Australia, known from King George Sound, W. Aust. (Harvey 1855c, p. 536; 

1863, synop. p. 12?-see below), from Investigator Strait and Blanche Harbour, Upper Spencer 
Gulf, S. Aust., and from Georgetown, Tas. (Harvey 1859b, p. 291). 

Selected specimens: Investigator Strait, S. Aust., 23 m, 25 m, 26 m and 33 m deep, 35° 17'-
29'S, 137 0 17'E (Watson, 15.1.1971, 15.1.1971, 28.1.1971 and 20.1.1971; ADU, A41022, A39337, 
A38523 and A38552 resp., and 41 m deep, 35°24'S, 13r07'E (Watson, 14.i.1971; ADU, 
A38153). Blanche Harbor, Upper Spencer Gulf, S. Aust., 16 m deep (Reimers, 23,ix.1986; 
ADU, A57262). 

The above collections agree well with Spermatochnus paradoxus and, as for this species 
from Europe, come from deep water; Harvey commented similarly for his Georgetown 
collection. However, Harvey's S. lyngbyei (Alg. Aust. Exsicc. 65) from King George Sound, 
W. Aust. was re-described by Kylin as Stilopsis harveyana, and it has not been verified that 
all Harvey's King George Sound collections are of the latter species. The life history has only 
been investigated in European plants. 

Spermatochnus paradoxus is superficially very similar to Sti/opsis harveyana, but has a 
smooth outer cortex between the secondary assimilatory tufts, in contrast to the outer cortex 
of short (1-2 celled) filaments in the latter. 

Genus STILOPSIS Kuckuck 1929: 11,70 

Thallus irregularly subdichotomous, haplostichous, slender, 5-20 cm long, 0.5-1 mm in 
diameter below, tapering gently above. Branch apices with a single filament with apical growth. 
Medulla of a single axial filament, usually remaining solid. Cortex 2-5 cells thick, pseudo
parenchymatous with large inner cells and smaller outer cells. Primary assimilatory filaments 
1-2(-3) cells long, formed close to apices, remaining as a continuous papillose layer over most 
of the thallus (older parts partly denuded), accompanied by scattered hairs, with scattered 
tufts of secondary assimilatory filaments (with hairs and sporangia) arising on older branches. 

Life history unknown; probably diplohaplontic. 
Reproduction by uniseriate plurilocular sporangia with 5-10 locules and ovoid unilocular 

sporangia, present in the same or separate tufts of secondary assimilatory filaments. 

Type species: S. /ejo/isii (Thuret) Kuckuck. 
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A genus of two species, the type and S. harveyana from southern Australia. Stilopsis is 
distinguished by its single axial filament and continuous papillose layer of 1-2(-3) celled 
primary assimilatory filaments covering the whole thallus. 

Stilopsis harveyana Kylin 1940: 50, pI. 8 fig. 22. Womersley 1967: 236. 
Slilophora lyngbyei J. Agardh sensu Harvey 1855c: 536 (at least in part); 1863, synop.: 
xii. 

FIGS 39D, 41E,F 
Thallus (Fig. 39D) medium brown, moderately mucoid, slender, much branched subdi

chotomously and laterally, usually 10-35 cm long with cylindrical, slightly tapering branches 
0.5-1 mm in diameter below and 100-200 ~m in diameter near the apices, probably attached 
by a small holdfast or entangled with the host, epiphytic. Medulla (Fig. 41E) of a single axial 
filament each cell of which cuts off 4-5 cortical laterals which divide further. Cortex (Fig. 
41E) 100-400 ~m and 4-5 cells thick, pseudoparenchymatous, with large, elongate inner cells 
20-30 ~m in diameter grading to smaller outer cells, usually not becoming hollow. Primary 
assimilatory filaments (Fig. 41E) rudimentary, covering the thallus surface, papillose, with 
filaments 15-25~m and 1-2(-3) cells long, the terminal cell subspherical to ovoid, 8-12 pm 
in diameter; older parts of branches often denuded. Secondary assimilatory filaments devel
oped in older branches as scattered and somewhat spreading tufts, with filaments 60-90 pm 
and 4-6 cells long, slightly clavate with the terminal cell subspherical to ovoid, 9-12 pm in 
diameter. Phaeoplasts in assimilatory filaments and outer cortical cells in denuded parts, 
several per cell, discoid, each with a pyrenoid; physodes not seen. Phaeophycean hairs (Fig. 
41E) among primary assimilatory filaments and in secondary tufts, 8-12 ~m in diameter. 
Growth apical, by the single axial filament and lateral development of the cortex. 

Reproduction. Unilocular sporangia (Fig. 41F) ovoid to broadly clavate, 30-45 pm long 
and 20-30 ~m in diameter, borne at base of secondary assimilatory filaments. Plurilocular 
sporangia unknown. 

Type from King George Sound, W. Aust.; in Herb. Agardh, LD, 47427. 

Distribution: Known from the type and from Redbanks, Kangaroo I., S. Aust., upper 
sublittoral on Dictyota (Womersley, 28.xii.l949; ADU, A12872). Port Arthur, Tas., drift 
(Levring 54-1, 30.i.1948; ADU, A56722). Burraneer, N.S.W. (Levring 9-8, 16.xi.1947; ADU, 
A56723). 

Sti/opsis harveyana is known from the above specimens but other records may be confused 
with Sti[ophara rhizades or Spermatochnus paradaxus. The type of S harveyana is based on 
one of Harvey's Alg. Aust. Exsicc. 65B (as Stilophora [yngbyei) and other specimens of this 
number should be verified as being Sti/apsis. Harvey (1855c, p.536) remarked that S. /yngbyei 
was very common in Princess Royal Harbor, King George Sound, in summer. 

S. harveyana appears to be very closely related to the type species, S. /ejolisii, and critical 
study is needed on their distinctions. 

FAMILY SCYTOTHAMNACEAE Womersley Jam. nov. 

Thallus (sporophyte) usually 2-20 em long, erect, with a small holdfast bearing much 
branched, cylindrical fronds or simple and clavate vesicles, epilithic. Structure multiaxiai, with 
a filamentous medulla (which may largely disintegrate and become mucilage filled) and 
compact, pseudoparenchymatous, assimilatory cortex of anticlinal filaments, with cells smaller 
outwardly; phaeoplasts stellate or discoid; phaeophycean hairs clustered and confined to 
depressions or cryptostomata in the cortex. Growth apical and subapical, with periclinal 
divisions and anticlinal or oblique divisions in epidermal cells producing branched filaments. 

Microthalli filamentous or discoid, gametophytic. 
Life history diplohaplontic and heteromorphic, or direct (Clayton 1986). 
Reproduction by unilocular meiosporangia borne within the cortex, by transformation of 

cortical cells or cut off laterally from subapical cells of cortical filaments, scattered or forming 
vague sori. Gametophytes by plurilocular dioecious gametangia producing isogametes. 
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Diagnosis: Thallus (sporophytus) 2-20 em altus, erectus, ex base exiguo frondibus ramosis, teretibus 
vel vesiculis simplicibus et clavatis ortis. Structura multi-axialis, cum medulla filamentosa et cortiee 
pseudoparenchymato et assimilative filamentorum volubilium; pila phaeophyceana caespitosa in 
depressionibus vel cryptostomatibus sunt. Thallus creseit apicaliter et subapicaliter, et cellulae epider
males angulariter et oblique divisae s·unt. Mierothalli filamentosa vel discoidei, gametophytici. Gener
ationes alternantes et diplohaplonticae. 

Sporangia unilocularia in cortice dispersa vel in soris indistinetis disposita, ex cellulis corticalibus 
transformata vel lateraliter in cellulis subapicalibus filamentorum eorticalium portata. Gametophyticis 
cum gametangiis plurilocularibus et isogametis. 

This family is based on Scytothamnus (and Adenocyslis is also included) and was first 
suggested but not described by Setchell & Gardner (1925, p.570). Recently it has also been 
supported by Clayton (1985, p.295), who, along with Price (1969) and Asensi (1975) shows 
that both Scytothamnus and Adenocystis are haplostichous and hence should be placed in the 
Chordariales. The life history has been elucidated by Clayton (1986). The family is character
ised by the multiaxial, haplostichous thallus with apical and subapical cell divisions, a 
pseudoparenchymatous cortex, hairs in clusters in depressions or cryptostomata and sporangia 
scattered in the cortex. It differs from the related Splachnidiaceae in the sporangial situation 
(not in conceptacles) and in the absence of the pyriform "apical cells". 

KEY TO GENERA OF SCYTOTHAMNACEAE 

I. Thallus much branched, branches 0.5-2(-4) mm in diameter; phaeoplasts stellate or discoid; 
sporangia scattered, subsphericaJ to ovoid, transformed from cortical cells 

. . . . . . . . . . ......... SCYTOTHAMNUS 
I. Thallus with few to several simple, clavate, saccate, vesicles from a small holdfast, 

(2-)4-6(-10) em long and 0.5-2(-3) em in diameter; phaeoplasts discoid; sporangia clavate, 
borne laterally from subapical cells of cortical filaments in vague sori .. ADENOCYSTIS 

Genus SCYTOTHAMNUS Hooker & Harvey 1845: 531 

Thallus much branched with one to numerous main axes giving rise to several orders of 
branches, irregularly radially arranged, terete to slightly compressed, solid or becoming hollow, 
not or only slightly mucoid, usually 5-20 em long with branches 0.5-2(-4) mm in diameter, 
attached by a small discoid holdfast. Medulla multiaxial and haplostichous, with a group of 
apical cells dividing subapically producing filaments of elongate cells which form an outer 
medulla of closely appressed filaments and an inner medulla of looser filaments and inter
woven hyphae, largely longitudinally orientated. Cortex dense, produced from outer medullary 
cells, consisting of radial rows of 2-5 cells, fairly closely associated laterally and in some cases 
pseudoparenchymatous, consisting of more or less isodiametric cells. Phaeoplasts stellate or 
lobed, with a central pyrenoid, or more or less discoid with a lateral pyrenoid in some cells. 
Phaeophycean hairs grouped, developing in shallow to deep cryptostomata in the cortex. 

Life history diplohaplontic and heteromorphic, with a filamentous gametophytic micro
thallus (Naylor 1956; Asensi 1975) producing isogametes (Clayton 1986), or sporophytes 
directly. 

Reproduction by relatively large, ovoid to globose, unilocular meiosporangia formed from 
inner cortical cells and immersed in the cortex but reaching to the surface. Microthalli 
gametophytic, dioecious, with plurilocular gametangia producing isogametes (Clayton 1986). 

Type species: S. australis (J. Agardh) Hooker & Harvey. 

A genus of two species, confined to southern hemisphere cool temperate to subantarctic 
waters, distinguished by the multiaxial, haplostichous thallus with a well-defined cortex of 
short filaments of isodiametric cells, together with the large, ovoid sporangia within the cortex 
and hairs grouped within cortical cryptostomata. 
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Fig. 42. A. Scytothamnus australis (ADU, A29994). B. Scytothamnus fasciculatus (ADU, A5721O). C. 
Adenocystis utricularis (ADU, A55951). D. Splachnidium rugosum (ADU, A55341). 

, 
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KEY TO SPECIES OF SCYTOTHAMNUS 

1. Thallus robust, 1-2(-4) mm in diameter, lesser branches 0.5-1 mm in diameter 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... 1. S. australis 

1. Thallus slender, axes usually 0.5-2 mm in diameter, lesser branches usually 200-500 J'm 
in diameter . . . . . . . . . . . . . . . . . . . . . .. 2. S. fasciculatus 

1. Scytothamnus australis (J. Agardh) Hooker & Harvey 1845: 531. Clayton 1986: 371, figs 
1-5, 7-10, 35, 38-41. Gibson 1908: 137, piS 490-491. Levring 1941: 627, fig. 9. Lindauer 
et al. 1961: 268, pI. 3. Naylor 1956: 386, figs 1,2. Nelson & Adams 1983: 87, fig. 11. 
Price 1969: 37, figs 1,2. Womersley 1967: 246. 

PLATE 3 fig. 2; FIGS 42A, 43A-D 

Thallus (PI. 3 fig. 2; Fig. 42A) dark brown, much branched, relatively cartilaginous and 
not mucoid, with one to many main axes each bearing 2-3 orders of irregularly arranged, 
terete to compressed, branches with older branches often becoming hollow, (5-)10-30(-40) cm 
long with axes 1-2(-4) mm across and lesser branches 0.5-1 mm in diameter, tapering to both 
ends; axes often denuded below; epilithic, attached by a discoid to robust holdfast 1-5(-
10) mm across. Medulla multiaxial from a group of apical cells (Fig. 43A), producing haplos
tichous longitudinal filaments which become reticulate by lateral anastomoses, and differen
tiate into an outer medulla (Fig. 43C) of closely appressed longitudinal filaments and an inner 
medulla of more loosely arranged filaments 4-8 J'm in diameter (cells LIB 3-10) with inter
woven hyphae 5-8 J'm in diameter with very long cells; medulla of axes and older branches 
solid and compact, with numerous hyphae. Cortex (Fig. 43B,C) dense, 40-60 J'm thick, of 
radial rows of 2-6 more or less isodiametric cells (LIB 1-2), 6-12 J'm in diameter, branched 
and fairly closely associated laterally, becoming pseudoparenchymatous on older branches. 
Phaeoplasts (Fig. 43D) stellate or lobed, with a central pyrenoid, separating into several discoid 
to elongate ones in some cells; physodes dense, obscuring phaeoplasts. Phaeophycean hairs 
grouped in shallow to deep cortical cryptostomata, 6-8 J'm in diameter. 

Microthallus filamentous, branched. 
Reproduction by ovoid to globose unilocular meiosporangia (Fig. 43B,C) lying within the 

cortex and visible in surface view, formed from young cortical cells and reaching to the thallus 
surface, 40-60 J'm long and 40-50 J'm in diameter. Microthallus gametophytic, filamentous, 
with plurilocular gametangia 28-36 J'm long and 14-16 J'm in diameter (Naylor 1956; Clayton 
1986). 

Type from New Zealand (Richard); in Herb. Agardh, LD, 46600. 

Distribution: New Zealand, Juan Fernandez I., Chile. 
In southern Australia, from Apollo Bay, Vic. to Curl Curl, Sydney, N.S.W. and around 

Tasmania. Lord Howe 1. (in NSW). 

Selected specimens: Apollo Bay, Vic., lower eulittoral pools (Womersley, 23.i.1967; ADU, 
A31756-"Marine Algae of southern Australia" No.52). Three Hummocks I., Tas., upper 
sublittoral on granite (Wollaston & Mitchell, 21.ii.1964; ADU, A27633). Boat Harbour Beach, 
Tas., mid eulittoral (Womersley, 4.x.1986; ADU, A57267). Devonport, Tas., drift (Gordon, 
/8.1.1966; ADU, A29994). Guerilla Bay, 14 km S. of Batemans Bay, N.S.W., lower eulittoral 
(Barrett, 2.viii.1977; ADU, A48213). Tamarama Bay, Sydney, N.S.W., mid eulittoral (King, 
28.1ii. 1984; ADU, A55293). Curl Curl, Sydney, N.S.W., on rocks (May 1159, I.xii.1945; NSW). 

Scytothamnus australis is common on Tasmanian and to a lesser extent on Victorian 
coasts, usually in the lower to mid eulittoral, and is best developed in summer months though 
usually present throughout the year. It differs from S. fasciculatus in being a considerably 
more robust plant, with a more extensive cortex. 
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Fig. 43. A-D. Scytothamnus australis (A, ADU, A55293; B-D. ADU, A31756). A. Branch apex showing 
apical (and intercalary) divisions. B. Transverse section (partly diagrammatic) of young branch showing 
medulla with cells and slender hyphae, pseudoparenchymatous cortex, a hair group and sporangia. C. 
Longitudinal section showing medulla, cortex, group of phaeophycean hairs and unilocular sporangia. 
D. Cortical cells with phaeoplasts (dense physodes not shown). E-H. Scytothamnus Jasciculatus (ADU, 
A5721O). E. Branches with hair groups and embedded sporangia. F. Transverse section of older thallus 
showing medulla, pseudoparenchymatous cortex and unilocular sporangia. G. Transverse section show
ing cortex with unilocular sporangia (one empty) and filamentous medulla. H. Cortical cells in surface 
view, with stellate phaeoplasts. I,J. Adenocystis utricularis (I. after Clayton 1985, fig. 3; J. ADU, 
A55951). I. Longitudinal section of apex of young thallus, showing apical pit with hairs and differen
tiating cortex and medulla. J. Cross section of thallus showing cortex with assimilatory filaments and 
part of a sorus with unilocular sporangia, with part of a phaeophycean hair group. 
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2. Scytotbamnus fasciculatus (Hooker & Harvey) Cotton 1915: 170. Asensi 1975: 269, figs 1-
4. Clayton 1986: 371, figs 6,11-34. Lindauer et al. 1961: 268, fig. 70. Nelson & Adams 
1983: 87, fig. 12. Pedersen 1984: 64. Skousberg 1921: 34, fig. 14 a,b. Womersley 
1967: 247. 
Dictyosiphon fasciculatus Hooker & Harvey in Harvey & Hooker 1845: 178, pI. 69 
fig. I. 

FIGS 428, 43E-H 
Thallus (Fig. 42B, 43E) medium to dark brown, much branched with several to many 

axes with 1-3 orders of irregularly arranged, terete, hollow branches, with older branches 
becoming slightly compressed, 5-15 cm long with axes (300-)500-2000/Lm (-3 mm) in diam
eter, decreasing to slender ultimate branches (l00-)200-500/Lm in diameter, tapering to a 
pointed to rounded apex and slightly constricted base; epilithic, attached by a discoid hold last 
(1-)2-3(-4) mm across. Medulla multiaxial from a group of apical cells, producing haplosti
chous longitudinal filaments which differentiate into an outer medulla (Fig. 43F) of closely 
appressed longitudinal filaments 8-12/Lm in diameter with cells LIB 4-10 and an inner 
medulla of looser filaments and hyphae 2-4 }.1m in diameter, with the filaments separating in 
older parts and the medulla becoming hollow but usually traversed by filaments. Cortex (Fig. 
43F,G) dense, 20-45 /-Lm thick, of radial rows of 3-5 more or less isodiametric (to LIB 2) cells 
6-10 /Lm in diameter, branched and fairly closely associated laterally, with the outer layers 
appearing pseudoparenchymatous. Phaeoplasts (Fig. 43H) single and stellate with a central 
pyrenoid, becoming elongate-discoid and several per cell (Asensi 1975, fig. IA,M). Phaeophy
cean hairs grouped in shallow cryptostomata, 4-6/-Lm in diameter. 

lvficrothallus gametophytic, filamentous, branched. 
Reproduction by ovoid to globose unilocular meiosporangia (Fig. 43F,G) lying within the 

cortex and visible in surfaee view, formed from young cortical cells and reaching the thallus 
surface, 30-50}.lm long and 20-30(-35) /-Lm in diameter. Gametophytes dioecious, producing 
isogametes (Clayton 1986). 

Type from the Auckland Is; in BM (ex K). 

Distribution: Subantarctic islands; Chile; New Zealand from Cook Strait south. 
In southern Australia, only known from south-eastern Tasmania. 

Known specimens: Tesselated Pavement, Eaglehawk Neck, Tas., mid eulittoral (Womerslcy, 
15.x.1986; ADU, A5721O-"Marine Algae of southern Australia" No. 270). Adventure Bay, 
Bruny L, Tas. (Perrin, 16.ix.1948; ADU, AI6485). Kangaroo Point, Derwent Est., Tas. (Gul
liver, Dec. 1871; MEL, 16618). B1ackmans Bay, Derwent Est., Tas. (Curtis, Nov. 1953; ADU, 
A54795 and HO, 67709). 

Sc.vtothamnus fasciculatus is only known in Australia from the above collections, but can 
be locally common. At the Tesselated Pavement it occurred as dense patches at the same level 
as Scytosiphon. It agrees well with New Zealand specimens of this species, differing from S. 
australis largely in robustness of the thallus. 

Pedersen (1984, p. 64) considers that S. fasciculatus should be provisionally placed in 
Dictyosiphon because of longitudinal divisions in the young macrothallus; further detailed 
studies are clearly needed. 

Genus ADENOCYSTIS Hooker & Harvey in Harvey & Hooker 1845: 179 

Thallus of several simple, clavate to pyriform vesicles from a small, discoid holdfast, 
becoming 2-10 em long and 0.5-3 cm in diameter. Structure multiaxial and haplostichous, 
differentiating into a pseudoparenchymatous cortex and loosely filamentous medulla which 
becomes filled with mucilage; surface of thallus with numerous, hair-bearing, scattered cryp
tostomata. Growth apical and peripheral. with an apical pit containing a tuft of phaeophycean 
hairs developed from basal cells which produce posteriorly cells which elongate to form the 
medullary filaments; filaments around the apical pit and nearby divide apically and periclinally 
to form the cortex, with the outer cells dividing obliquely to form anticlinal filaments. 
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Phaeoplasts discoid, with a pyrenoid. Phaeophycean hairs clustered, in cryptostomata. 
L{fe history diplohaplontic and heteromorphic, with a filamentous or discoid gametophytic 

microthallus with occasional longitudinal cell divisions (Mii1ler 1984). 
Reproduction of the macrothallus (sporophyte) by unilocular sporangia formed amongst 

cortical filaments in vague and usually extensive surface sori. Gametophytes by plurilocular 
gametangia or from disc cells, producing isogametes. 

Type species: A. lessonii (Bory) Hooker & Harvey [=A. utricularis (Bory) Skottsberg]. 

The monospecific genus Adenocystis has usually been placed in the Dictyosiphonales, 
though Harvey (1858, p1.48) proposed that it be removed from the Laminariales (where J. 
Agardh had placed it) to the Chordariales. Recently Delepine & Asensi (1978, p.153) and 
Clayton (1985, p.288) have shown that the structure of the sporophyte thallus is haplostichous, 
and the former suggest that it is better placed in the Chordariales. Basing classification on the 
structure of the macrothallus (sporophyte), rather than the microthallus (gametophyte) which 
does show some longitudinal cell division in older parts (MUller 1984, p.89), Adenocystis 
seems to be most related to Scytothamnus and is provisionally placed in the Scytothamnaceae 
within the Chordariales. However, the difference in the phaeoplasts (Scytothamnus stellate, 
discoid in inner cells, and Adenocystis discoid) may need further consideration. 

Adenocystis utricularis (Bory) Skottsberg 1907: 39; 1921: 39, fig. 16a-f. Clayton 1985: 286, figs 
1-9. Delepine & Asensi 1978: 129, figs 1,2. Lindauer et al. 1961: 258, fig. 67(1-6). 
MUlier 1984: 87, figs 1-31. Naylor 1955: 295, figs 1-4, pIs 6-8. Womersley 1967: 243. 
A. lessonii (Bory) Hooker & Harvey. Harvey 1858: pI. 48. 

FIGS 42C. 431,J 
Thallus (Fig. 42C) medium to dark brown, with a small discoid holdfast 1-3 mm across 

bearing one to several clavate to pyriform, clustered, saccate, mucoid vesicles, each with a 
short solid stipe, (2-)4-6(-10) cm long and 0.5-2(-3) cm in diameter, epilithic or on crustose 
coralline algae. Structure multiaxial and haplostichous, with an apical pit containing a tuft of 
phaeophycean hairs (Fig. 431) surrounded by laterally adjacent filaments with periclinal cell 
divisions, differentiating into a pseudoparenchymatous cortex (Fig. 43J) and loosely filamen
tous medulla which largely disintegrates leaving the interior mucilage filled. Cortex of 5-8 
large cells inwardly, each 25-60/otm in diameter and LIB 1-2, and slightly clavate chains of 
outer cortical cells, 4-8 cells long, 4-8/otm in diameter with cells LIB (1.5-)2-3; cortex with 
numerous, scattered, cryptostomata containing hairs 7-10 /otm in diameter. Phaeoplasts discoid, 
1-3 per cell, each with a pyrenoid; physodes abundant in outer cortical cells. 

Reproduction by unilocular sporangia (Fig. 43J) produced from the subapical cells of 
some cortical filaments, of which the apical cell extends (LIB 5-10), forming a vague, slightly 
elevated, sorus developing first on the lower (older) part of the thallus and spreading upwards 
and extending; sporangia clavate to ovoid, 18-30/otm long and 12-18/otm in diameter. 

,\,ficrothalfus gametophytic, filamentous (with some longitudinal divisions in older cells) 
or discoid, dioecious, producing nodular, plurilocular gametangia with isogametes (which also 
may come from disc cells), also with parthenogenetic development giving haploid macrothalli 
(Muller 1984). 

Type from lies Malouines (Falkland Is); in Herb. Bory, Pc. 

Distribution: Subantarctic islands, Chile, New Zealand (from Wellington south). 
In southern Australia, limited to the southern half of Tasmania, and found during summer 

(October to March) usually in the lower eulittoral on wave-washed rock and in slight pools. 

Selected specimens: Cape Sorell, Tas., lower eulittoral (Bennett, 4.ii.1955; ADU, A20610). 
Blow Hole, Eaglehawk Neck, Tas., lower eulittoral on Lithophyllum (Bennett, 8.iii.1958; ADU, 
A21379). Safety Cove, Port Arthur, Tas., mid eulittoral (Womersley & Parsons, 3I.x.1982; 
ADU, AS5951-H Marine Algae of southern Australia" No. 252). 

Adenocystis is similar in morphology to U/ricufidium durvillei (Bory) Skottsberg, from 
subantarctic islands, the latter bearing only plurilocular organs. While it has been suggested 
they may be stages of one taxon, MUlier (1984) has shown that Adenocystis is a distinct taxon. 
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FAMILY SPLACHNIDIACEAE Mitchell & Whitting 1892:11 

Thallus (sporophyte) erect, 4-20 em long, coarse and very mucoid, usually much branched 
with terete branches 4-8 mm thick and tapering basally, multiaxial and haplostichous, with a 
medulla of separated filaments with anastomoses and mucilage-filled spaces, and a pseudo
parenchymatous cortex with a small-celled epidermis, epilithic or on barnacles. Growth by 
apical cells of filaments surrounding a clavate, rarely dividing "apical cell" at branch ends, 
with periclinal divisions of apical and subapical cells of filaments and oblique divisions of 
apical and epidermal cells. Ends of branches with 6-12-celled hairs from the epidermal cells, 
and phaeophycean hairs present in conceptacles. Cortical cells with a single stellate phaeoplast. 

Life history heteromorphic with a filamentous microthallus, probably gametophytic. 
Reproduction by unilocular sporangia borne in conceptacles scattered over the branches, 

producing meiospores. Gametophytes forming multiseriate, plurilocular gametangia at the base 
of branches; zygotes developing into plethysmothalli or sporophytic macrothalli (Price & 
Ducker 1966). 

The SpJachnidiaceae is a monospecific family, containing only Splachnidium rugosum. 

Genus SPLACHNIDIUM Greville 1830, synop.: xxxvi 

Thallus coarse, slightly to much branched, branches terete or clavate, 4-8 mm thick and 
4-12(-20) cm long, strongly mucoid, epilithic or on barnacles. Growth multiaxial and haplos
tichous, with a rarely-dividing clavate "apical cell" at branch ends, surrounded by actively 
dividing apical cells of adjacent filaments in slight apical depressions. Structure of a small
celled pseudoparenchymatous cortex with short, 6-12 celled, clavate, surface hairs, and a 
medulla of longitudinal, branched filaments which become separated in the mucoid matrix. 
Cortex bearing scattered conceptac1es, containing slender phaeophycean hairs and sporangia. 
Cells with a single stellate chloroplast, with a pyrenoid. 

Life history with sporophytic macrothallus and filamentous, branched, microthallus (prob
ably gametophytic). 

Reproduction. Unilocular sporangia borne in conceptacles, producing meiospores. Game
tophytes with plurilocular, multiseriate gametangia (?) formed by irregular divisions of cells 
at base of the branches of the filaments; zygotes developing into plethysmothalli or macro
scopic sporophytes (Price & Ducker 1966). 

Type species: S. rugosum (L.) Greville. 

A genus with a single species. 

Splachnidium rugosum (Linnaeus) Greville 1830, synop.: xxxvi. Asensi & Delepine 1976: 35, 
figs 1-3. Harvey 1858: pI. 14. Kuckuck 1929: 77, figs II 0-114. Mitchell & Whitting 
1892: I, pIs 1-3. Price & Ducker 1966: 261, figs 1-3. Skottsberg 1920: 277, figs 1-5. 
Womersley 1967: 236. 

FIGS 42D, 44 
Thallus (sporophyte) (Fig. 420) medium brown near apices (living) to dark brown (dried), 

very mucoid, usually 4-12(-20) em high with several axes from a small, discoid, rhizoidal 
ho1dfast 3-10 mm across; epilithic or on barnacles. Axes with several to numerous, radially 
and irregularly placed laterals, 2 mm-3 cm apart, 4-8 mm in diameter, basally constricted, 
becoming rugose (especially when dried), linear to clavate and usually increasing slightly in 
diameter to just below the rounded branch apex which has a slight depression. Clavate to 
pyriform "apical cells" (Fig. 448), each tapering to a rhizoid, are present in the cortex of 
apical depressions (and young conceptacles) but these "apical cells" rarely divide (Clayton 
1985). Growth (Fig. 448) apical and peripheral, with anticlinal or oblique divisions in epidermal 
cells and periciinal divisions in subapical cells, haplostichous, developing a pseudoparenchy
matous cortex with epidermal cells round to polygonal in surface view and 8-12 ~m across, 
and a filamentous medulla of broader filaments (15-)20-25 ~m in diameter (forming a retic
ulum inside the cortex) and numerous hyphae 8-10 /.1m in diameter, becoming hollow centrally 
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in each bra'nch (Fig, 44A), Clavate paraphyses (Fig. 44B), basally meristematic, 6-12 cells long 
with dense physodes and few phaeopJasts, 8-10 #Lm in diameter above, occur near each apical 
depression but are lost from mature cortical cells; cortical cells with a single stellate phaeoplast 
[with a central or lateral (Asensi et ai, 1977) pyrenoid] and numerous physodes. 

Reproduction. Unilocular sporangia (Fig. 44C) ovoid to clavate, 100-160!Lm long and 
40-60 #Lm in diameter, borne in conceptacles scattered over the thallus, lying within the cortex 

D 

B 
100flm 

100l-lm 

E 

Fig. 44. Splachnidiurn rugosum (A-C, ADU, A568SI; D,E, ADU, AI9727). A. Transverse section of 
thallus with filaments represented by thicker lines and hyphae by thinner lines, and conceptacles with 
sporangia and hairs. B. Apex of thallus with an "apical cell", short, clavate, paraphyses, cortex and 
medullary reticulum. C. Conceptacle with unilocular sporangia and phaeophycean hairs, D. Filaments 
of microthallus with plurilocular sporangia. E. Two cells of microthallus with stellate phaeopJasts. 
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and medulla and accompanied by uniseriate phaeophycean hairs; sporangia producing zoos
pores. 

Microthallus (gametophyte) (Fig. 44D, probable) densely tufted, 1-10 mm high, filamen
tous with basal cells and some lower cells of erect filaments developing longitudinal septa, 
cells with a single stellate phaeoplast and central pyrenoid (Fig. 44E), producing plurilocular 
organs (gametangia?) from which a further microthallial stage arises producing plurilocular 
sporangia and also macrothalli (sporophytes) (Price & Ducker 1966). 

Type from South Africa (Koenig); in LINN, 1275.8. 

Distribution: South Africa, Juan Fernandez I., New Zealand, and the more northern Sub
antarctic Islands. 

In southern Australia, from Point Sinclair, S. Aust. to Newcastle, N.S.W. (May 1939, 
p. 206) and around Tasmania. 

Selected specimens: Point Sinclair, S. Aust., mid eulittoral (Wornersley, 7.1i.1954; ADU, 
AI9578). Pearson L, S. Aust., mid eulittoral (Specht, 17.ii.l960; ADU, A24514). Cape Wil
loughby, Kangaroo I., S. Aust., mid eulittoral (Wornersley, 16.i.1946; ADU, A3161). Petrel 
Cove (Victor Harbor), S. Aust., mid eulittoral (Womers[ey, 29.i.1950; ADU, AI2929). Point 
Bunbury, Apollo Bay, Vic., mid eulittoral (Wornerslcy, 12.iv.1959; ADU, A22645). Cape 
Marengo, Vic., mid eulittoral (Worners!ey, 13.x.1985; ADU, A56851). Koonya Bay, Morning
ton Pen., Vic., mid eulittoral (Womers/ey, 15.i.1974; ADU, A44620-"Marine Algae of south
ern Australia" No. 146). Mallacoota Point, Vic .. mid eulittoral (Worners/ey, 12.xi.1982; ADU, 
A55341). Three Hummocks I., Tas., mid eulittora! (Wollaston & Mitchell, 2I.ii.1964; ADU, 
A27631). Bicheno, Tas., mid eulittoral (Wornerslcy, 19.i.1949; ADU, A10213). Goose t, Tas., 
lower (?) eulittoral (Bennett, 19.vi.l954; ADU, AI9813). Probable microthallus: Sandy Cape, 
N.W. Tas., lower-mid eulittoral (Bennett, 15.i.1954; ADU, Al 9727). 

Sp/achnidiurn rugosum is present invariably in the mid eulittoral on moderate to rough
water coasts, usually only during summer months (Nov. to March) but on the Victorian and 
Tasmanian coasts plants may be found at other times of the year. The microthallus stage 
occurs in winter, as filamentous mats commonly among barnacles (Price & Ducker 1966, p. 
268); that illustrated in Fig. 44D,E is regarded as "probable" since it agrees with the Price & 
Ducker description, the cells show typical stellate phaeoplasts with a central pyrenoid, and it 
occurred at the same intertidal level as Splachnidiurn. 

The pyriform "apical cells" in the apical depressions and conceptacles still remain of 
unknown function. Skottsberg (1920) considered they never give rise to new cells and are 
distinct from the apical cells of adjacent filaments; he considered they are probably a parasitic 
species of Codiolurn (Chlorophyta). Recently, however, Clayton (1985) has shown these cells 
(which are apparently cut otT from surface cells) to have typical phaeophycean phaeoplasts 
and finds that they probably only divide when the thallus branches. They are clearly not 
normal apical cells which give rise to the thallus and should not be referred to as such; their 
function remains unknown. 

The stellate phaeoplast of Splachnidium is similar to that of Scytothamnus (Delepine et 
al. 1976) and is distinct from that of all other Phaeophyta. 

ORDER SPHACELARIALES Oltmanns 

Thallus usually heterotrichous, tufted, I mm to 30 cm long, usually densely and irregularly 
or verticillately branched, branches indeterminate or determinate, polystichous (rarely uni
seriate), epiphytic or epilithic, attached by rhizoids or with a prostrate or stoloniferous base. 
Branches terete with tiers of cells formed by transverse division of the apical and subapical 
cells, followed by longitudinal divisions (except in Discosporangium and Sphace/la) and in 
some taxa then by secondary transverse divisions, remaining ecorticate or becoming heavily 
corticate with small cells or by rhizoids. Growth by means of a prominent elongate apical cell 
to each indeterminate branch, with smaller apical cells in branches which have become 
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determinate. Branches originating either from the apical cell ("acroblastic"), from the upper 
cell of the subapical transverse division (Hhemiblastic") or from a subdivision of this cell 
(Hmeriblastic"). Phaeophycean hairs oftcn present, usually formed by acroblastic branching. 
Phaeoplasts numerous per cell, parietal, lenticular, without pyrenoids. Wall blackening (then 
fading) usual with Eau de Javelle (aqueous sodium hypochlorite). 

Life history diplohaplontic with essentially isomorphic generations. 
Reproduction. The sporophyte with unilocular meiosporangia and the gametophytes mon

oecious or dioecious, isogamous, anisogamous or oogamous. Direct reproduction by neutral 
plurilocular sporangia probable in some species, and in others by absence of meiosis in the 
unilocular sporangia. In subgenus Propagulifera of Sphacelaria by vegetative propagula. 

An order of three families, well represented on southern Australian coasts, plus the 
doubtfully placed Choristocarpaceae. This is a distinctive and easily recognised order from 
the terete branches, conspicuous apical cells, and characteristic segmentation of most genera. 
The number of genera in the order has varied from 15 to about 8 (Prud'homme van Reine 
1982, pp. 2,3). 

Prud'homme van Reine (1978) has analysed the European species by numerical methods, 
and has (1982) given an account of the order and of the family Sphacelariaceae in detail. His 
results are in general agreement with the classical taxonomic views of Sauvageau (1900-1914). 
The reproduction of S. rigidula has been analysed in detail by van den Hoek & F1interman 
(1968). 

Southern Australian taxa are comparatively well known and most are distinctive. It is 
likely, however, that funher species than those given below occur in Sphacelaria, especially 
small species epiphytic on larger brown algae. 

KEY TO FAMILIES OF SPHACELARIALES 
I. Filaments without subdivision of subapical cells and without longitudinal walls; propagula 

absent or 1-3 celled, elongate-ovoid; walls not darkening with Eau de Javelle 
." .... ' ,.".,."., " .. ,. CHORISTOCARPACEAE 

1. Filaments with subdivision of the subapical cell and with (except Sphacella) longitudinal 
walls in many to all cells; propagula (when present) with 2-4 arms or lobes; walls darkening 
with Eau de Javelle ' , , , , .. , . , ' ,2 

2. Thallus without cortication over the segments (apan from basal rhizoidal conication) 
which in most taxa (except Sphacella) have longitudinal walls; laterals arising by 
hypacroblastic branching which is irregularly radial or distichous; reproduction with 
unilocular sporangia and isogametes or anisogametes from plurilocular gametangia or 
with neutral sporangia; propagula present or absent SPHACELARIACEAE 

2. Thallus heavily conicated shortly or distantly behind the apices with small, isodiametric 
cclls or with rhizoids; laterals arising by acroblastic branching which is irregularly 
radial, distichous or venicillate; reproduction by unilocular sporangia and isogamous, 
anisogamous or oogamous gametangia; propagu\a absent 3 

3. Branching mostly acroblastic, irregularly radial to distichous; sexual reproduction aniso
gamous or oogamous; conication by rhizoids or pseudoparenchymatous 

., , , . ,STYPOCAULACEAE 
3. Branching of main axes hypacroblastic, subdichotomous, producing more or less venicil

lately arranged laterals with acroblastic branching; segments of main axes showing secondary 
growth in length and width; cortication of axes by several layers of isodiametric cells; 
sexual reproduction isogamous ' , . , CLADOSTEPHACEAE 

FAMILY CHORISTOCARPACEAE Kjellman 

Thallus tufted, erect, filamentous, branched, uniseriate throughout, with large apical cells 
and without division of the subapical cell; subapical cells not elongating significantly, Cells 
with numerous phaeoplasts without pyrenoids; hairs absent. 
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Reproduction by pedicellate propagula and by unilocular or plurilocular reproductive 
organs, the latter ovoid or a more or less square disc of sporangia. 

This family of Kjellman (1897, p. 190), with 2 or 3 genera, is usually placed in the 
Sphacelariales (Henry 1985) though this is considered unlikely by Prud'homme van Reine 
(1982, p. 28) who points out that the members lack subdivision of primary segments of the 
apical cell and do not show wall blackening with Eau de Javelle. 

Genus DISCOSPORANGIUM Falkenberg 1878: 60, pI. 2 

Thallus 2-1S( -40) mm long, tufted, attached by basal rhizoids. Filaments slender, mod
erately laterally branched, not tapering, uniseriate. Growth apical, with the apical cell of similar 
diameter and length to lower cells. Cells long, with numerous discrete and usually separated 
phaeoplasts, without pyrenoids. Hairs absent. 

Life history unknown. 
Reproduction. By sessile, plate-like, plurilocular organs attached laterally to the lower 

filaments. 

Type species: D. subtile Falkenberg D. mesarthrocarpum (Meneghini) Hauck]. 

A monospecific genus previously known from deep water in the Mediterranean. 

Discosporangium mesarthrocarpum (Meneghini) Hauck 1885: 525, fig. 236. Fritsch 1945: 297, 
fig. 107A-F. Kjellman 189[: 191, fig. 134D-G. Kuckuck 1929: 12, fig. 4. 

FIGS 45A. 46A-E 
Thallus (Fig. 45A) greenish-brown, 3-15(-40) mm long, tufted and fastigiate, slightly to 

moderately branched (Fig. 46A) irregularly laterally and usually several cells apart, with 
branches originating just below the cross wall, attached by descending, slightly undulate and 
tapering, rhizoids; epiphytic or on tyre reefs. Growth (Fig. 46B) apic~l, with the apical cell of 
similar size to lower cells, LIB 3-5(-8). Filaments (Fig. 46B,C) slender, (l4-)16-25ILm in 
diameter, not tapering, uniseriate; cells thin walled, without longitudinal walls, with numerous 
discrete and usually distinctly separated, round to usually elongate, phaeoplasts (Fig. 46B,C). 
without pyrenoids; physodes apparently absent. 

Reproduction by lateral, sessile, plurilocular, reproductive organs, forming square to 
slightly oblong (with rounded comer cells) plates or discs (Fig. 46D,E) on lower cells of the 
thallus, 40-50 ILm and usually 8 locules long, 30-45!lm and usually 6 locules wide, and 
15-18 ILm thick, arising as lateral cells which subdivide at right angles to the parent filament 
(Fig. 46C,D). 

Type from Dalmatia (Adriatic Sea), Mediterranean; in FI? 

Distribution: Adriatic and Gulf of Naples, Mediterranean. 
In southern Australia, known from the artificial tyre reefs, off Grange, S. Aust., 20 m 

deep on Micropeuce (Branden, 7.iii.1985; ADU, A56425) and off Glenelg, S. Aust., 18 m deep, 
on tyres and epiphytic (Reimers, 17.vi.1986; ADU, A57123 and lO.iii.1987; ADU, A57406) 
and (Branden, 20.v.1987; ADU, A57486-H Marine algae of southern Australia" No. 294). 

These collections agree well with D. mesarthrocarpum, and ADU, A57406 has abundant, 
mature (though empty), plurilocular organs. The earliest collection was first recognised as a 
member of this family by Professor C. van den Hoek of the Netherlands. 

F AMIL Y SPHACELARIACEAE Decaisne emend. Oltmanns 

Thallus I mm to 2 em long, usually tufted and spreading from the base, epilithic or 
epiphytic and just penetrating the host. Filaments leptocaulous, ecorticate apart from descend
ing lower rhizoids, with a conspicuous apical cell when growth active; laterals hypacroblastic, 
irregularly alternately radial or distichous and opposite; phaeophycean hairs usually present. 
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Fig. 45. A. Discosporangium mesanhrocarpum (ADU, A57406). B. Sphacefla subtilissima on lateral 
axis of Bellolia eriophorum (ADU, A39199). C. Sphacelaria multiplex on Platythalia angustifolia (ADU, 
A34204, holotype). D. Sphacelaria carpoglossi on Carpoglossum confluens (ADU, A31627). E. Spha
ce/aria novae-hollandiae (ADU, A50792). F. Sphacelaria brachygonia (ADU, A32201). G. Sphacelaria 
tribuloides (ADU, A55746). 
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Reproduction by unilocular meiosporangia and plurilocular gametangia producing isoga
metes or anisogametes, or by plurilocular neutral sporangia; by propagula in subgenus Pro
pagulifera. 

A family of two genera, both represented in southern Australia. Prud'homme van Reine 
(1982) has given an excellent account of the family Sphacelariaceae, including its structure 
and reproduction, and of the European species. He reduces the previously recognised five 
genera to two, placing Battersia Reinke, Disphacella Sauvageau, and Chaetopteris Kuetzing 
under Sphacelaria. 

KEY TO THE GENERA OF SPHACELARIACEAE 

I. Longitudinal walls absent from all cells 
I. Longitudinal walls present, at least in most cells 

SPHACELLA 
............ SPHACELARIA 

Genus SPHACELLA Reinke 1890: 206 

Thallus 1-3 mm long, forming dense masses or tufts of erect filaments on sporochnalean 
hosts, with basal endophytic filaments. Erect filaments irregularly and sparsely to moderately 
branched, uniseriate, without longitudinal divisions. Growth of each filament from an apical 
cell with the subapical or next cell commonly also dividing transversely into two. Hairs absent. 
Cells with few to several small discoid phaeoplasts and one or two aggregations of physodes. 

Reproduction by ovoid, unilocular sporangia, with one or two pedicel cells or terminating 
a short branch. 

Type species: S. subtilissima Reinke. 

A monospecific genus previously only known from the Mediterranean. 

Sphacella subtilissima Reinke 1890: 206; 189 I: 5, fig. 2. Sauvageau 1900: 229 (*R 17), figs 
3-5. Prud'homme van Reine 1982: 44, figs 27-38. 

FIGS 45B, 46F-H 
Thallus (Fig. 45B) dark brown, (1-)2-3 mm long, with densely tufted or massed filaments 

extending 1-8 mm along and surrounding the host axes (Bellotia in southern Australia). Basal 
filaments penetrating the host tissue and branching within, erect filaments with few to several 
lateral branches arising radially at acute angles (Fig. 46F). Growth by a prominent apical cell 
(Fig. 46G) on each filament, with the subapical or next cell usually dividing transversely and 
thus producing pairs of cells of which the upper tends to be the shorter and may produce a 
lateral branch or a unilocular sporangium. Filaments (12-)16-18(-20) /-tm thick, of similar 
diameter throughout, mature cells LIB 2-4(-6). Cells with discoid chloroplasts, sparse to 
moderately numerous, without pyrenoids, and with abundant physodes aggregated in one or 
two masses in each cell (Fig. 46G,H). 

Reproduction by ovoid unilocular sporangia (Fig. 46H), 40-50/-tm long and 25-30 Jim in 
diameter, borne laterally on the erect filaments normally on a one-celled pedicel but sometimes 
terminal on a short branch. 

Type from Minorca, Spain; in KIEL, Pc. 

Distribution: Only known previously from the Western Mediterranean (see Prud'homme van 
Reine 1982, p. 44, fig. 43), on Carpomitra and Sporochnus from depths of 70 to 120 m. 

In southern Australia, known from Pearson I., S., Aust., 16-23 m deep on Bel/otia 
eriophorum (Shepherd, 9.i.1969; ADU, A33698) and Investigator Strait, S. Aust., 34 m deep, 
35°27'S, I3rl7'E (Watson, 20.1.1971; ADU, A39l99). 

The South Australian collections agree so well with descriptions, dimensions and illustra
tions of Sphacella subtilissirna that they can scarcely be separated from this species. The 

*Sauvageau's papers of 1900-1904 were published in the Journal de Botanique, and in 1914 republished 
as part of his "Remarques sur les SphaceIariacees". The pagination (preceded by R) given in parenthesis 
applies to the latter work. 
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Fig. 46. A-E. Discosporangium mesarthrocarpum (A-C, ADU, A56425; D,E, ADU, A57406). A. Branch
ing pattern. B. Upper branches with apical cells and phaeoplasts in 3 cells. C. Lower branches with a 
descending rhizoid and four young sporangia. D. Branch with young plurilocular sporangia. E. Branch 
with mature but partly empty plurilocular sporangia. F-H. Sphacella subtilissima (ADU, A33698). F. 
Erect filaments bearing unilocular sporangia, with basal filaments penetrating host. G. Filament with 
apical and subapical cells. H. Filament with unilocular sporangia and cells containing phaeoplasts and 
central clustered physodes. I-K. Sphacelaria spuria (ADU. AI8448). I. Thallus showing opposite 
branching. J. Upper axis with opposite laterals and unilocular sporangia. K. Branch with unilocular 
sporangia. 
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Australian plants are slightly larger and occur on a different host (Bellotia) which is also a 
member of the Sporochnales. In both the Mediterranean and in South Australia, all collections 
are from deep water. 

Genus SPHACELARIA Lyngbye in Homemann 1818, pI. 1600 

Thallus I mm to 2(-4) em long, forming dense tufts or mats, epilithic or epiphytic (usually 
just penetrating the host), attached by basal discs or by rhizoids. Erect filaments sparsely to 
much branched, hypacroblastic and hemiblastic, irregularly radial or distichous and opposite. 
Main axes with a large apical cell, laterals often determinate and with a small, conical, apical 
cell, not or only slightly increasing in diameter below, ecorticate apart from descending rhizoids 
especially near the base. Growth apical, with the subapical cell usually dividing transversely, 
then longitudinal septation of either radial or periclinal types, and in some species with 
secondary transverse walls; phaeophycean hairs present or absent. Cells with few to many 
small discoid phaeoplasts and small physodes. 

Reproduction by plurilocular gametangia, neutral plurilocular sporangia and unilocular 
meiosporangia; propagula present in subgenus Propaguiijera. 

Type species: S. reticulata Lyngbye (Prud'homme van Reine 1982, p. 49). 

Sphacelaria is a distinctive genus of some 40 species world-wide. The species are relatively 
easily recognised, especially those with propagula [which are present mainly in summer whereas 
sexual reproduction is usually found in winter, as shown by Colijn & van den Hoek (1971) 
for S. !urcigera S. rigidula)]. The detailed life history of this species has been studied by 
van den Hoek & Ainterman (1968) and probably exemplifies the life history of other species 
where both plurilocular and unilocular reproductive organs occur. 

KEY TO SPECIES OF SPHACELARIA 

I. Secondary transverse walls present and usually abundant in segments; usually epiphytic on 
Fucales . . . . . . . . . 2 

\. Secondary transverse walls absent (or rare) in segments; on rock or epiphytic on Fucales, 
other algae or seagrasses . . . . 5 

2. Branching with distichous and opposite laterals; pericysts absent. 
2. Branching irregularly radial or subdichotomous; pericysts present . 

. .. 1. S. spuria 
. ...... 3 

3. Axes 15-25 ~m in diameter; secondary transverse divisions occasional to frequent 
2. S. multiplex 

3. Axes 35-55 ~m in diameter; secondary transverse divisions usually abundant 4 

4. Branching subdichotomous to alternate, producing plurilocular sporangia on profuse, 
subdistichous, 3-6 celled laterals at right angles to the main branches . 3. S. implicata 

4. Branching irregularly radial with main axes bearing shorter laterals; unilocular spor
angia in adaxial rows of 2-5 on short laterals; plurilocular sporangia on occasional, 
irregularly placed, laterals . . . . . . . . 4. S. reinkei 

5. Thallus 1-4(-7) mm high, epiphytic on Fucales; filaments less than 25 ~m in diameter; 
propaguJa not present . . . . . . . . . . . . , ... , . , . 6 

5. Thallus commonly 4-12 mm high, on rock or epiphytic; axes or lower filaments over 
25 ~m in diameter; propagula usually present (at least in summer) ...... . . , .. 8 

6. Epiphytic on Carpoglossum conf/uens in discrete tufts with a compact mass of filaments 
penetrating into the host cortex ...... ,., .... 5. S. carpoglossi 

6. Epiphytic on Cystophora spp., with basal filaments discrete and penetrating the host 
meristoderm but scarcely further . . . . . . . . . . . . . .7 
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7. Filaments with segments LIB mostly 1-1.5; only plurilocular sporangia known 
. . . . . . . . . . . . . . . . . . . . . . 6. S. bracteata 

7. Filaments with segments LIB mostly 2-3; plurilocular and unilocular sporangia known 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . ... 7. S. chorizocarpa 

8. Propagula tribuliform or ellipsoid, with short arms . . .. 9 
8. Propagula with long, slender, cylindrical or basally constricted arms. . .. 12 

9. Older filaments (40-)50-70(-85) Ilm in diameter, segments LIB 0.6-1 with (2-)3-5(-6) 
longitudinal walls in side view. . . . . . . . . . . . . . . . . . . . . . . . . 10 

9. Older filaments 30-45(-50) Ilm in diameter, segments LIB 1-1.5 (-2) with 1-2(-3) longitu-
dinal walls in side view. . . . . . . . . . . II 

10. Branching frequent; propagula sub-tribuliform with the end walls of the arms cut off 
by either straight or angled walls . 8. S. novae-hollandiae 

10. Branching sparse; propagula transversely ellipsoid to spindle-shaped, with large ter
minal cells to the blunt arms cut off by a straight cross wall ..... 9. S. brachygonia 

11. Thallus epilithic or on sea grasses; branching sparse; propagula sub-triangular with tapering 
arms, terminal cells cut off by a straight cross wall. . . . . . . . .. 10. S. tribuloides 

II. Thallus epiphytic on Myriodesma harveyanum; propagula sub-triangular, with terminal 
cells of arms each cut off by an angled cross wall. . . . . .. II. S. novae-caledoniae 

12. Axes bearing more or less determinate laterals, usually at fairly broad angles; propagula 
with basally cClflstricted arms and the apical cell normally developing into a terminal 
hair between the arms . . .. I 3 

12. Axes bearing indeterminate (or largely so) laterals, usually of similar form to the axes 
and at fairly narrow angles; propagula with cylindrical arms, not basally constricted, 
and with the apical cell not developing into a hair . . . . ....... 14 

13. Propagula with 2 arms; axes bearing irregularly placed and developed laterals, usually not 
evenly tapering. . . . . . . . . . . . . . . . . . . . . . . . . . . .. 12. S. biradiata 

13. Propagula usually with 3 arms; axes well developed, bearing numerous, usually radially 
arranged, determinate and evenly tapering laterals 13. S. cirrosa 

14. Lower erect filaments (25-)30-45( -52) Ilm in diameter, of similar diameter throughout, 
segments showing 1-3(-5) longitudinal walls, lateral branches usually at narrow angles 
and of similar height; propagula mostly with two arms. . ......... 14. S. rigidula 

14. Lower axes (45-)60-80(-90) Ilm in diameter and showing 3-5 longitudinal walls, with 
slenderer laterals which are largely indeterminate and reach varying heights; propagula 
mostly with three arms, occasionally two or four . IS. S. fusca 

I. Sphaceiaria spuria Sauvageau 1900: 321 (R51), fig. 13. Womersley 1967: 201. 
FIG. 461-K 

Thallus (Fig. 461) medium brown, 8-12 mm long, densely tufted, epiphytic on Cystophora 
botryocystis, attached by numerous, irregular, rhizoidal filaments from many segments above 
the base. Branching pinnate (Fig. 461), with opposite branches, many of limited development 
with small apical cells but others long and developing as indefinite laterals with typical apical 
cells; phaeophycean hairs present on lateral ramuli. Axes (Fig. 46J) 40-50 Ilm in diameter 
with segments LIB 0.5-1.0, laterals 20-30(-35) Ilm in diameter with segments LIB 0.5-1.0 
(-1.5); secondary transverse walls moderate to frequent in occurrence (Fig. 46J). 

Reproduction by unilocular sporangia (Fig. 46J,K) in rows of 2-5 on short laterals from 
axes or laterals, adaxial and sympodially developed. Plurilocular sporangia and propagula 
unknown. 

Type from Brighton, Port Phillip, Vic., on Cystophora botryocyslis (Harvey); in Herb. Thuret, 
Pc. Fragment in ADU, Al&44&. 

Distribution: Only known from the type collection. 

S. spuria, though only known from the type specimen, is a distinctive species, characterised 
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by the secondary transverse walls, the opposite branching and the adaxial rows of unilocular 
sporangia. 

2. Sphacelaria multiplex Womersley sp. nov. 

FIGS 45C, 47A-C 
Thallus (Fig. 45(,) medium brown, 2-5 mm long, forming dense masses on the host for 

1-10 mm along the upper branches, with the numerous axes embedded just within the host 
meristoderm and arising singly, connected by slender rhizoids between the meristoderm cells. 
Branching (Fig. 47 A) relatively sparse, irregular, with numerous long phaeophycean hairs (Fig. 
47B) from upper and mid parts of branches, 1O-I2,um in diameter; apical cells (Fig. 47B) 
relatively small. Axes 18-22,um in diameter with segments LIB (0.5-)0.7-1.2 (adjacent seg
ments often variable in length), upper branches 14-18,um in diameter with segments LIB 
(0.5-)1-1.5(-2); secondary transverse walls frequent (less so in plurilocular sporangial plants); 
pericysts present, moderately conspicuous. 

Reproduction by ovoid unilocular sporangia (Fig. 47B) in small clusters of 1-5, each 
sporangium pedicellate, 30-40,um long and 20-28,um in diameter and by ovoid to elongate
ovoid plurilocular sporangia (Fig. 47C) 30-50,um long and 18-25,um in diameter, borne in 
clusters of 5-20 from lower parts of axes (Fig. 47A). 

Diagnosis: Thallus 2-5 mm altus, densus, extendens ex ramos Platythalia angustifolia, axibus muftis 
modo intra hospitem et emergens singulariter. Sparse et irregulariter ramosus, pilis multis 10-12 Mm 
diam. Axes 18-22 Mm diam., segmenta (0.5-)0.7-1.2 brevioria quam lata; parietes secundarii transversi 
frequentes. Sporangia unilocularia, 1-5 aggregata, ovoidea, pedicellata, 30-40 Mm long and 20-28 Mm 
diam. Sporangia unilocularia in inferioribus partibus axium, 5-20 aggregata, 30-50 Mm longa et 18-25 porn 
diam. 

Type from Sarge Bay, E. side of Cape Leeuwin, W. Aust., on Platythalia angust(f"olia, drift 
(Woelkerling, 16.xi.1968); holotype in AOU, A34204; isotypes distributed in "Marine Algae 
of southern Australia" No. 240). 

Distribution: Only known from the type collection and Geographe Bay, W. Aust. (1879; 
MEL, 18802). 

S. multiplex is named from the clusters of numerous plurilocular sporangia borne on the 
lower branches. It is distinguished from other species with secondary transverse walls by its 
slender filaments (other species are over 35,um in diameter), by the frequent, prominent and 
long hairs, as well as by the dense clusters of plurilocular sporangia. 

3. Sphacelaria implicata Sauvageau 1901: 230 (RI21), fig. 27. Lindauer et al. 1961: 156, fig. 
12. Womersley 1967: 200. 

FIG 47D-G 
Thallus (Fig. 470) medium to dark brown, 5-10 mm long, densely tufted, epiphytic on 

Cystophora (e.g. c. moni/i/era), with numerous clumped basal axes just penetrating the host 
meristoderm and attached also by descending rhizoids. Branching (Fig. 470) relatively sparse, 
alternate to subdichotomous with laterals at moderate to wide angles and equally developed 
to parent branches, with small conical apical cells (Fig. 47F) in mature branches; phaeophycean 
hairs absent or rare (Sauvageau 1901). Axes (Fig. 47E,G) 40-55,um in diameter below, 
30-40,um in diameter above, segments LIB 0.5-1.0; secondary transverse walls frequent; 
peri cysts conspicuous. 

Reproduction by unilocular sporangia (Sauvageau 1901, fig. 27E) in adaxial rows of 4-5 
on short laterals, ovoid, 35-45,um long and 25-32,um in diameter; and by ovoid plurilocular 
sporangia (Fig. 470) usually 30-40 Jtm long and 20-30,um in diameter, borne on the end of 
simple or branched laterals 3-6 cells long (Fig. 47E,0); these laterals arise from pericyst cells 
every few segments, occur at right angles to the branch, and are subdistichously arranged. 

Lectotype from Banks Peninsula, New Zealand (Raoul); in Pc. 

Distribution: New Zealand. 
In southern Australia, known from Aldinga, S. Aust., on C);stophora moni/(fera, drift 
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Fig. 47. A-C. Sphacelaria multiplex (ADU, A34204, holotype). A. Erect filaments from host thallus, 
bearing plurilocular sporangia. B. Filament with apical cell, phaeophycean hairs and unilocular spor
angia. C. Cluster of plurilocular sporangia. D-G. Sphacelaria implicata (ADU. A26528). D. Branching 
pattern of thallus. E. Branches with plurilocular sporangia on short laterals. F. Apex of filament with 
apical cell. G. Filament with plurilocular sporangia. H-L. Sphacelaria reinkei (H,J, ADU, A18462, ex 
type; I,K, ADU, A10124; L, ADU, Al 1007). H. Branching pattern of thallus. I. Apex of filament. J. 
Older branch with laterals and pericysts. K. Branch with short laterals bearing unilocular sporangia. L. 
Branch with plurilocular sporangia. 
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(Womersley, 14.vii.1963; ADU, A26528) and possibly (sterile specimen) from otT Troubridge 
Light, S. Aust., 17 m deep, on limestone (Shepherd, 4.ii.1969; ADU, A33409). The Robe, S. 
Aust. and Swansea, Tas. specimens in Womersley (1967, p. 200) are now referred to S. reinkei. 

The Aldinga collection agrees very well with Sauvageau's description and illustrations and 
bears abundant plurilocular sporangia. 

4. Spbacelaria reinkei Sauvageau 1900: 317 (R46), fig. 12. Womersley 1967: 200. 
S. borneti sensu Reinke 1891: 15 (Australian record only). 

FIG. 47H-L 
Thallus (Fig. 47H) medium brown, 2-4(-6) mm long, forming small clumps on Cystophora 

spp. and Amphibolis, with several to numerous axes with basal rhizoids penetrating the host 
surface cells. Branching (Fig. 47H) slight to moderate, irregularly radial with laterals mostly 
at narrow angles to axes; apical cells of mature laterals small (Fig. 471); phaeophycean hairs 
present. Axes (Fig. 47 J) (35-)40-55(-65) ILm in diameter, primary segments LIB (0.4-)0.5-1.0; 
laterals (20-)25-35ILm in diameter with primary segments LIB 0.3-0.8(-1.0); secondary trans
verse walls frequent; pericysts numerous (Fig. 47J). 

Reproduction by unilocular sporangia (Fig. 47K) in adaxial rows of 2-5 on short, slightly 
curved, laterals,.sympodially developed, ovoid, 30-451Lm long and 15-25(-30) ILm in diameter. 
Plurilocular sporangia (Fig. 47L) on short, often branched, laterals, ovoid, 25-40 #Lm long, and 
20-25 #Lm in diameter. 

Type from George Town, Tas., on Cyslophora subjarcinala (F. Mueller); in Herb. Thuret, 
Pc. 
Distribution: From Tiparra reef, S. Aust. to Anglesea, Vic., and around Tas., usually on 
Cystophora spp. 

Selected specimens: Tiparra reef, S. Aus!., 12 m deep on Amphibo/is (Shepherd, 27.vii.1970; 
ADU, A36oo4, unilocular sporangia). Robe, S. Ausi., upper sublittoral on Cystophora subfar
cinala (Womersley, 30.viii.1949; ADU, Al 1007, plurilocular sporangia). Low Head, Tas., on 
Cystophora torulosa (Perrin, Aug. 1948; ADU, A9318, plurilocular sporangia). Safety Cove, 
Port Arthur, Tas., on Cystophora, upper sublittoral (Gordon, 13.i.1966; ADU, A30027, unil
ocular sporangia). Taroona, Hobart, Tas., on Cystophora moniliformis (Womersley, 13.i.1949; 
ADU, A10124, unilocular sporangia). 

5. Spbacelaria carpoglossi Womersley 1967: 197, fig. 2. 
FIGS 45D, 48 

Thallus (Figs 45D, 48A) medium brown, 2-5 (-7) mm long, with a well developed base 
of numerous massed filaments penetrating the cortex of the host (Carpoglossum conjluens) 
and a dense spreading tuft of erect filaments. Branching relatively sparse, irregular, with 
laterals at narrow angles to parent axes and usually similarly developed; longitudinal divisions 
first occurring few to many cells from the apices (Fig. 48B); phaeophycean hairs absent (or 
rare). Axes (12-)16-22ILm in diameter, slightly narrower basally and near apices (Fig. 48B,C), 
with segments LIB (0.6-)1-1.5 (Fig. 48D-H); secondary transverse walls absent; pericysts 
absent. 

Reproduction by unilocular sporangia (Fig. 48D-F), in adaxial rows of 1-7, sessile, on 
short laterals, developed sympodially, the first-formed sporangium subtended by a short to 
long, uniseriate filament, later lost; sporangia ovoid, 34-54 #Lm long and 20-27 ~m in diameter; 
and by ovoid to elongate-ovoid plurilocular sporangia (Fig. 48G,H), on short uniseriate laterals 
1-4 cells long, at first single but developing into clusters by branching from the pedicel, when 
mature (20-)24-40(-50) ILm long and 16-22(-25) ILm in diameter. 

Type from Victor Harbor, S. Aust., on Carpoglossum conjluens, drift (Womersley, I9,ix.1965); 
holotype in ADU, A29527. 

Distribution: From Elliston, S. Aust., to Phillip I., Vic. and the N. coast of Tasmania. 
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Selected specimens (all on Carpogiossum confluens): Elliston, S. Aust., 20 m deep outside 
bar (Shepherd, 14.v.1971; ADU, A38708). Wanna, S. Aust., drift (Womersley, 19.ii.1959; 
ADU, A22351). Seal Bay, Kangaroo I., S. Aust., drift (Womersfey, 29.x.1966; ADU, A30976). 
Nora Creina, S. Aust., 5-8 m deep (Shepherd, 16.i.1967; ADU, A31627-H Marine Algae of 
southern Australia" No. 239). Phillip I., Vic. (MEL, 18804). Greens Beach, N. Tas., drift 
(Womers!ey, 9.xi.1982; ADU, A55573). 

S. carpogiossi is a frequent epiphyte on Carpoglossum confluens on rough-water coasts. 
It is readily recognised by the base of massed filaments penetrating into the host medulla. 
Young plants have single unilocular sporangia in the axil of a long, uniseriate filament which 
is lost as further sporangia develop. Young actively growing plants may also have many 
segments below the apical cell without longitudinal divisions. 

B 

Fig. 48. Sphacelaria carpoglossi (A,B,D,E,G, ADU, A29527, hOlotlpe; C,F,H, ADU, A30976). A. 
Branching pattern of thallus on host. B. Apex of filament. C. Apex 0 filament. D,E. Young and older 
branches with unilocular sporangia. F. Young, single, unilocular sporangia. G. Groups of plurilocular 
sporangia. H. Branch with plurilocular sporangia. 
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6. Spbacelaria bracteata (Reinke) Sauvageau 1900: 254 (R29), figs 7, 8. Womersley 1967: 195. 
S. pulvinata var. bracteala Reinke 1891: 17, pI. 5 fig. Il. 
S. pulvinata sensu De Toni 1895: 508 (in part). Harvey 1863, synop.: XIV. Lucas 
1909: 19. Reinke 1890: 209 (in part). Sonder 1881: 9. Tisdall 1898: 501. 
S. pygmaea Lenormand ex Sauvageau 1900: 255 (R30), fig. 9A. 
S./oecunda Sauvageau 1900: 259 (R34), fig. 9C,D,G. 

FIG. 49A-F 
Thallus (Fig. 49A,(",D) medium brown, 1-3 mm long, forming small tufts or mats on the 

branches of Cystophora spp. with the base of each axis penetrating the host meristoderm 
individually. Branching (Fig. 49A,C,D) sparse, rare in young plants to occasional in larger 
plants, irregular, with laterals emitted at narrow angles; phaeophycean hairs absent to common. 
Axes (Fig. 49B,F) (S-)12-18(-20) /Lm in diameter with segments LIB (0.6-)1-1.5(-2), laterals of 
similar dimensions or slightly less; longitudinal walls (one, rarely two) present in most 
segments, absent in occasional segments and near apices (Fig. 49E) and base of filaments; 
secondary transverse walls absent or rare; pericysts present or inconspicuous. 

Reproduction by ovoid plurilocular sporangia (Fig. 49B,F) borne either directly on the 
branches or axillary on a short to long, usually uniseriate filament, at first singly on a \-4 
celled pedicel but becoming compound by branching from the pedicel with 2-7 sporangia; 
sporangia (20-)25-40(-55) J.l.m long and IS-30 J.l.m in diameter. Unilocular sporangia unknown. 

Type from southern Australia, on Cystophora subfarcinata; in Herb. Sauvageau, PC (fragment), 
and in Herb. Reinbold, M (?). 

Distribution: On various species of Cystophora, from Avoid Bay, S. Aust. to Sorrento, Vic. 
and around Tasmania. 

Selected specimens: Avoid Bay (ncar Coffin Bay), S. Aust., drift on C. racemosa (Womersie.v, 
30.xi.1975; ADU, A46827). Aldinga, S. Aust., drift on C. congesta and C. retroflexa (Wom
ersley, 29.vii.1966; ADU, A30647-"Marine Algae of southern Australia" No. l49a and ADU, 
A30648-"Marine Algae of southern Australia" No. 149b respectively). Seal Bay, Kangaroo 
1.. S. Aust., drift on Cracemosa (Womersley, 29.x.1966; ADU, A30965-"Marine Algae of 
southern Australia" No. 33, incorrectly as S. chorizocarpa).Victor Harbor, S. Aust., drift on 
C. po!ycystidea (Womersley, 14.xi.1965; ADU, A29678) and upper sublittoral on C. re{orla 
(Womers!ey, 14. vii.l96S; ADU, A32550-"Marine Algae of southern Australia" No. 32). 
Sorrento, Vic., upper sublittoral on C siliquosa (Bennett, Nov. 1949; ADU, A I 5267). Swansea, 
Tas., drift on C. grevil/ei (Womersley, 19,i.1949; ADU, A 10227). 

S. bracteata is a fairly common epiphyte on several species of Cystophora, and was 
recognised by Sauvageau under several specific names. It was first described by Reinke as a 
variety of the New Zealand S. puivinata Hooker & Harvey, but elevated by Sauvageau to a 
distinct species on account of the branching of the erect filaments and the possession of 
plurilocular sporangia. As well as S. bracteata, Sauvageau described S. pygmaea Lenormand 
ex Sauvageau from Port Phillip and S. foecunda from Victoria, as closely related species which 
he separated on height, the position of the plurilocular sporangial c1ustcrs, and on the hair 
pedicels. These were reduced to synonymy under S. bracteata by Womersley (1967, p. 195) 
and the differences recognised by Sauvageau are only due to age and development of the 
plants and the sporangial clusters. Specimens ascribed to the above species are only known 
with plurilocular sporangia. 

S. bracfeala probably occurs on Cys/ophora in New Zealand. It differs from S. pulvinata 
Hooker & Harvey ex Harvey (I855b, p. 221, pI. IlOc) which occurs on a different host 
(Carpophyllum) as more distinct pulvinate tufts, and has almost unbranched filaments with 
a scries of pedicellate unilocular sporangia borne unilaterally along the filaments, with also a 
more prominent apical cell. 
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B,E,F,H-K 
100/lm 

Fig. 49. A-F. Sphacelaria bracteata (A,B, ADU, A32550; C, ADU, A29678; D-F, ADU, A30965). A. 
Branching pattern of thallus. B. Filament with hairs and plurilocular sporangia (B2 is base of BI). C. 
Branching pattern of thallus. D. Branching pattern of thallus. E. Apex of filament. F. Lower filament 
with plurilocular sporangia. G-K. Sphacelaria chorizocarpa (G-I, type; J,K, ADU, A2099). G. Branching 
pattern of thallus. H. Branch with unilocular sporangia. I. Branch with plurilocular sporangia. J. Branch 
with unilocular sporangia. K. Branch with plurilocular sporangia. 
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7. Sphacelaria chorizocarpa Sauvageau 1900: 312 (R42), fig. 11. Womersley 1967: 197. 
FIG. 49G-K 

Thallus (Fig. 49G) medium brown, 2-3 mm long, forming a turf on the branches of 
Cystophora monilifera, with the base of the axes penetrating the host meristoderm. Branching 
(Fig. 49G) relatively sparse to moderate, irregular, with laterals at narrow angles; phaeophycean 
hairs occasional. Axes (Fig. 49H-K) (10-)12-18(-20) JIm in diameter with segments LIB (1.5-)2-3 
(-3.5), laterals slightly less; longitudinal walls (usually one, rarely two) present in most segments, 
occasionally absent in odd segments and near base and apices of filaments; secondary trans
verse walls absent; pericysts absent. 

Reproduction by unilocular sporangia (Fig. 49H,J) in rows of 2-5, sessile, on short laterals, 
developing sympodially, ovoid, (25-)30-40 Jtm long and 16-25 ~m in diameter; plurilocular 
organs (Fig.49I,K) ovoid, pedicellate, borne either directly on the branches or axillary on a 
uniaxial filament, singly or in clusters of 2-3, 20-40 Jtm long and 16-30 JIm in diameter. 

Type from Busselton, Geographe Bay, W. Aust. (Preiss), on Cystophora monilifera; in Herb. 
Thuret, Pc. 

Distribution: Only known from the type and from Salmon Bay, Rottnest I., W. Aust. (Smith 
34 on C. monilifera, 12.xii.1945; ADU, A2099). 

Sphacelaria chorizocarpa is closely related to S. bracteata and further studies are needed 
on their distinctions. The former, which is only known from Cystophora monilifera on the 
south-west coast of Western Australia, has generally longer segments in the axes and branches 
and the known collections include both plurilocular and unilocular plants. "Marine Algae of 
Southern Australia" No. 33, previously distributed as S. chorizocarpa, is now considered to 
be large specimens of S. bracteata. 

8. Sphaceiaria novae-hollandiae Sonder 1845: 50; 1846: 154. 
Sauvageau 1901: 247 (RI37), figs 33, 34A. Womersley 1967: 200. 

FIGS 45E, 50A-H 
Thallus (Figs 45E, 50A) medium to dark brown, 5-10(-15) mm long, densely tufted, 

usually epilithic with a stoloniferous, compact, base. Branching (Fig. 50A) of erect filaments 
frequent with numerous short to long laterals at narrow to moderate angles, slenderer than 
main filaments and some of limited growth; phaeophycean hairs frequent, 7-10 ~m in diam
eter. Filaments in upper parts 40-50(-60) /Lm in diameter (Fig. 50B), becoming (48-)50-70 ~m 
in diameter below (Fig. 50C,G,H), with segments LIB 0.5-1.0 and showing 3-5 longitudinal 
walls; secondary transverse walls absent. 

Reproduction. Propagula (Fig. 50D-F) (l 00-) I 50-200 ~m long and 80-120 JIm across the 
arms, borne on a 1-3 celled uniseriate pedicel, with the two arms tapering to a rounded 
terminal cell cut off by either a straight or angled cross wall, and with a small lenticular cell 
midway between the arms. Unilocular sporangia (Fig. 5OG) ovoid to subspherical, pedicellate, 
borne in small clusters, 24-36 Jtm in diameter. Plurilocular sporangia (Fig.50H) borne in small 
clusters on lower branches, pedicellate, 35-45 Jtm long and 25-40/Lm in diameter. 

Type from W. Aust. (Preiss), probably near Fremantle; in MEL, 15779. 

Distribution: From Rottnest I., W. Aust. around southern Australia to Port Stanvac, S. Aust., 
usually in the lower eulittoraJ. 

Also recorded from Mauritius (Boergesen 1941, p. 45), the tropical Pacific (Dawson 1954, 
p. 400) and western tropical Atlantic (Taylor 1960, p. 211). 

Selected specimens: King Head, Rottnest I., W. Aust., in shallow reef pools (Womersley, 
6.ix.1979; ADU, A50792). Cape Riche, W. Aust. (Harvey, Alg. Aust. Exsicc. 107; MEL, 15780, 
ADU, A30509). Tiparra reef, Spencer Gulf, S. Aust., on Posidonia (Shepherd, 17. vi.1971; 
ADU, A39175), Barker Rocks, S. Aust., lower eulittoral on reef (Womersley, 24.ix.1967; ADU, 
A31962). Port Stanvac, S. Aust., lower eulittoral (Clarke, 1O.xii.1977; ADU, A50440). 

S. novae-hollandiae occurs in similar situations to S. tribuloides but has distinctly thicker 
filaments, is more branched, and the propagula commonly (but not always) have an angled 
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Fig. 50. A-H. Sphacelaria novae-hollandiae (ADU, A50792). A. Branching pattern of thallus with hairs 
and propagu\a. B. Upper part of branch with apical cell and phaeophycean hairs. C. Lower part of 
axis. D-F. Propagula on branches. G. Branch with empty unilocular sporangia. H. Branch with cluster 
of mature and young plurilocular sporangia. I-K. Sphacelaria brachygonia (ADU, A32270). I. Branching 
pattern of thallus with hairs and propagula. J. Upper part of branch with apical cell and phaeophycean 
hair. K. Branch with propagula. 
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cross wall cutting off the terminal cells of the arms. In filament dimensions it is similar to S. 
brachygonia but differs clearly in the form of the propagula. 

9. Sphacelaria brachygonia Montagne 1843: 305. Prud'homme van Reine 1982: 188, figs 457-
472. Sauvageau 1901: 244 (RI34), fig. 32. Womersley 1967: 195. 

FIGS 45F. 50I-K 
Thallus (Fig. 45F, 501) dark brown, 5-20 mm long, densely tuned from a restricted base, 

epilithic and attached by a rhizoidal mass. Branching (Fig. 501) of erect filaments moderate, 
laterals at narrow angles; phaeophycean hairs common to profuse, 10-15 ~m in diameter. 
Filaments straight, 30-50 ~m in diameter above (Fig. 5OJ) and 50-80/lm in diameter below 
(Fig. 50K) with segments LjB (0.5-)0.7-1.0(-1.2) and showing (2-)3-4(-5) longitudinal walls; 
secondary transverse walls absent. 

Reproduction by single to occasionally opposite, ellipsoid to fusiform propagula (Fig. 
50K), 120-180 /lm long (including the pedicel) and (60-)80-150 ~m across the arms, subtended 
by a uniaxial, 2-5 celled, pedicel, with two broad and rounded arms, more or less straight to 
slightly convex between them, with the terminal cells prominent and cut off by a straight 
cross wall, and with a small lenticular cell midway between the arms. Zooidangia unknown. 

Type from Diva Catherina I., Brazil; in Herb. Montagne, Pc. 

Distribution: Brazil, western Europe and tropical Africa. 
In southern Australia, known from Sleaford Bay, S. Aust.. in reef pools (Womersley, 

6.i.1951; ADU. A 13906). D'Estrees Bay, Kangaroo L, S. Aust., in shallow reef pools (Wom
ersley. 24.viii.1950; ADU, AI5394). Port Elliot, S. Aust., at low tide level on breakwater 
(Parsons. I.xii.1967; ADU, A32201 and 3I.i.1968; ADU, A32270, incorrectly distributed as 
S. tribuloides in "Marine Algae of southern Australia" No. 34). 

S. brachygonia is characterised by stouter filaments with shorter segments than in S. 
lribuloides and by massive, ellipsoid to fusiform propagula; the latter differ clearly from those 
of S. novae-hollandiae which is of similar thallus diameter and segment length. 

10. Sphacelaria tribuloides Meneghini. Prud'homme van Reine 1982: 179, figs 422-454. 
Sauvageau 1901: 233 (RI23), figs 28-30; 1903: 53 (R237), fig. 47. Womersley 1967: 
201. 

FIGS 45G, 52A-C 
Thallus (Figs 45G, 52A) medium to dark brown, 5-20 mm long, densely tufted and 

spreading from a restricted base, usually epilithic, sometimes on seagrasses, attached by 
stoloniferous filaments. Branching (Fig. 52A) of erect filaments relatively sparse with laterals 
similar to parent filaments and indeterminate, all filaments growing to an equal height; 
phaeophycean hairs frequent, 10-16 /lm in diameter. Filaments straight, 20-30 ~m in diameter 
above, 25-45 (-50) /lm in diameter below, with segments LIB 1-1.5 and showing 1-2(-3) 
longitudinal walls (Fig. 52B,C); secondary transverse walls absent. 

Reproduction by tribuliform propagula (Fig. 52C), 150-180 I'm long and 100-130/lm 
across the arms, borne on a uniseriate, 1-3 celled pedicel, with the two arms distinct, tapering, 
with their terminal cells cut off by a straight cross wall, and a small lenticular cell mid way 
between the arms. Zooidangia unknown for Australian plants; in Europe (Prud'homme van 
Reine 1982, p. 182) unilocular sporangia subspherical, 65-80 ~m in diameter, and plurilocular 
sporangia ovoid, 55-1 00 ~m long and 30-55 p'm in diameter, with either large or small loculi. 

Type from Gulf of Spezia, N. Italy; in FI (?). 

Distribution: Widespread in temperate and tropical seas. 
In Australia from Port Denison and North Beach, Perth. W.Aust., around southern 

Australia to Tuggerah Lakes, N.S.W. 

Selected specimens: North Beach, Perth, W. Aus!., upper sublittoral (Parsons, 14.xi.1968; 
ADU, A34090). Barker Rocks. S. Aus!., at low tide level (Womersley, 24.ix.1967; ADU, 
A31961). Port Noarlunga. S. Aust, rock pools on platform (Womersley, 15.ii.1974; ADU, 
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Fig. 51. A. Sphacelaria nOl'ae-caledoniae on Afyriodesma harveyanum (ADU, A 19379). B. Sphacelaria 
biradiata, densely covering branch of Sargassum decipiens (ADU, A35177). C. Sphacelaria cirrosa on 
Laurenc/a (ADU, A39542), D. Sphacelaria rigidula (ADU, A31524), E. Sphace/aria fusca, on stem of 
Helerozoslera (ADU, A39358). 
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A55746). Aldinga, S. Aust., low eulittoral, outer edge of platform (Womersley, 12.iii.1967: 
ADU, A31375). Pennington Bay, Kangaroo I., S. Aust., in pools (Womers/ev, 30.i.l946: ADU, 
A4137). Tuggerah Lakes, N.S.W. (Lucas, April 1911: NSW). 

S. trihu/oides is a common species on rock at or just I:lelow low tide level. as is .S·, /lome
hollandiae, but the thallus dimensions are similar to those of 5;. nome-caledoniae which is 
largely confined to the host Mvriodesma han·e.vanum. 

II. Sphacelaria novae-caledoniae Sauvageau 1901: 251 (RI41), fig. 34B-N. Womersley 1967: 
200. 

FIGS 51A, 52D-1I 
Thallus (Figs 51A. 52D) medium brown, 0.5-1.0(-2) cm long, forming dense tufts on mid 

and upper branches of Myriodesma harl'eyal1l1m or rarely epilithic, with the basal filaments 
penetrating the host meristoderm and branching within. Branching (Fig. 52D) of erect filaments 
slight to moderate, with laterals similar to parent branches: phaeophycean hairs frequent 
I 0-14 ~m in diameter. Filaments (20-)25-30(-35) ~m in diameter above (Fig. 52E), 30-35 ~m 
in diameter below, with segments LIB 1.0-1.5 and showing 1-3 longitudinal walls: secondary 
transverse walls absent. 

Reproduction by subtriangular propagula (Fig. S2F.G), 110-150 j,tm long and 90-130 ~m 
across the arms, borne on a 1-3 celled pedicel. with the two arms rounded and the terminal 
cells cut off by angled cross walls and with a small lenticular cell mid way between the arms. 
Unilocular sporangia borne on unicellular pedicels. spherical (Sauvageau 1901: R143, fig. 
34M,N): plurilocular sporangia (Fig. 52H) borne singly on 1(-2) celled pedicels on mid to 
lower parts of filaments, elongate-ovoid, 55-75 ~m long and 25-45 ~m in diameter. 

Tvpe from Noumea, New Caledonia, on Tlirhinaria (Ba/allsa, 1869); in Pc. 

Distribution: New Caledonia, 
In southern Australia, known as an epiphyte on Mwiodesma harl'eyanllfll from Point 

WestalL Eyre Pen., S. AusL, in sublittoral fringe pool (Womersley. 19.i.1951: ADU, A13608-
"Marine Algae of southern Australia" No. 241). Elliston. S. AusL, in upper sublittoral pools 
(Womerslev. 14.ii.1954; ADU, AI9379), Vivonne Bay, Kangaroo L S. Aust., in a large, lower 
eulittoral pool. shaded (Wornersley, 3I.xii.1945, 29.i.1957, 24. viii, 1963, and other collections: 
ADU, A3311, A20796 and A26714 respectively). Also from Pearson L S. Aust.. 20-25 m 
deep. on crustose coralline on rock (Shepherd, 8.i.1969: ADU, A33866). 

S. nome-caledoniae is a slender species, similar in dimensions to S. lrihu/oides. but differs 
in consistently having an angled wall cutting off the terminal cells of the propagula arms, and 
apart from the Pearson I. collection it is always epiphytic and usually densely so on lyfyri
odesma harveranull1. 

The Australian plants agree well with Sauvageau's description of the type from ~ew 
Caledonia. 

12. Sphacelaria biradiata Askenasy 1894: 15. pI. II fig. 12. Sauvageau 190 I: 418(R 166), fig. 
38: 1903: 54 (R238). Womersley 1967: 195. 
S. harl'cyana Sauvageau 1902: 380 (RI93). Womersley 1967: 199. 

FIGS SIB, 53A-G 
Thallus (Figs 51 B, 53A) medium brown, 0.2-1.0(-1.5) em long, forming loose to (usually) 

dense, much branched, tufts or mats on larger algae (especially Fucales) or seagrasses, with 
many axes arising from a compact. cellular-filamentous base on the host surface. Branching 
(Fig.53 A,B) of main axes frequent, irregularly radial, alternate or occasionally opposite, with 
2-3 orders of largely determinate laterals each slenderer than the parent branch and arising 
at moderate to broad angles; phaeophycean hairs abundant, 12-18}.lm in diameter. Axes (Fig. 
53B.F) (40-) 50-80(-90) ~m in diameter with segments LIB (0.5-)0.6-0.8(-1.0) and showing 
(3-)4-7(-11) longitudinal walls (Fig. 53F): laterals 25-40(-45)~m in diameter with segments 
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Fig. 52. A-C. Sphacelaria Iribuloides (ADU, A55746). A. Branching pattern of thallus. B. Upper part 
of branch with apical cell and phaeophycean hairs. C. Filament with two propagula. D-H. Sphacelaria 
nO\'Qe-caledoniae (D-G, ADU, A19379; H, ADU, A26714). D. Branching pattern of thallus. E. Upper 
part of branch with a phaeophycean hair and propagula. F,G. Branches with propagula. H. Branch 
with plurilocular sporangia. 
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LIB (0.4-) 0.6-1.0(-1.2) and showing 2-4(-5) longitudinal walls; secondary transverse walls 
absent except where lateral branches' or reproductive structures arise; peri cysts frequent. 

Reproduction. Propagula (Fig. 53C-E) with two arms, each basally constricted and tapering 
above, straight to curved, 80-160(-200) J.{m long and (20-)25-40 J.{m in maximum diameter. 
borne on a pedicel 80-160 J.Lm long, and with a long apical hair 8-12 J.Lm in diameter. 
Unilocular sporangia (Fig. 53B,F) scattered, with a short unicellular pedicel, subspherical, 
(50-)60-80 J.{m in diameter. Plurilocular organs (Fig. 53G) scattered, borne on pedicels 1-3 
cells long, ovoid to obovoid, 40-60(-75) J.{m long and 30-40(-60) J.{m in diameter, with small 
loculi. 

Type from "Adelaide", S. Aust. on Laurencia; in B? 

Distribution: From Rottnest L, W. Aust., around southern Australia and Tasmania to 
Walkerville, Vic. 

Selected specimens: Green I., Rottnest I., W. Aust., on Posidonia sinuosa, 1-2 m deep 
(Walker, 24.ix.1985; ADU, A56783). Meelup, Cape Naturaliste, W. Aust., on Cystophora 
brownii, upper sublittoral (Mitchell, 23.ix.1966; ADU, A31175). Aldinga, S. Aust., on Cysto
phora subfareinala in outer reef pools (Wotnersley, 17.ix.1966; ADU, A30715). Pennington 
Bay. Kangaroo I., S. Aust., on Cystophora in reef pools (Wotnersley. l.xi.1947; ADU, A6099). 
Nora Creina, S. Aust., on Sargassum decipiens in reef pools (Womers/ey, 26.i.1967; ADU, 
A31645). Carpenter Rocks, S. Aust., on Sargassum decipiens, upper sublittoral pools (Wom
ersley, 5.ii.1970; ADU. A35177-"Marine Algae of southern Australia" No. 31). Apollo Bay, 
Vic., on Cladoslephus, upper sublittoral (Womersley, 12.iv.1959; ADU. A22652). Walkerville, 
Vic., on Cau/ocystis, upper sublittoral (Sinkora A1491, 22.ii.1972; ADU, A42269). White 
Beach, Wedge Bay, S.E. Tas., on Sargassum verrucu/osum, upper sublittoral (Wollaston & 
Mitchell. 29.ii.1964; ADU, A27682). Stewarts Bay, Port Arthur, Tas., on HeteroZOslera, drift 
(Womersley, 30.x.1982; ADU, A55781). 

S. biradiala is the commonest epiphytic Sphacelana on southern Australian coasts, 
occurring on many larger Fucales and cartilaginous red algae, as well as on seagrasses. It is 
closely related to S. eirrosa but is distinct in having only two arms to the propagula. formed 
simultaneously, and also has more irregular branching. In S. hiradiata, plurilocular organs 
with only small loculi are known, but the nature of the zooids is unknown. Propagula on 
plants also bearing either plurilocular organs or unilocular sporangia are known at most times 
of the year. 

S. ham!yana Sauvageau, with the type from Cape Riche. W. Aust., on Cystophora 
(Hancy), bearing unilocular sporangia, is based on small plants typical of S. hiradiata but not 
bearing propagula. 

13. Spbacelaria cirrosa (Roth) c. Agardh. Goodband 1971: 957. Prud'homme van Reine 1982: 
225, figs 565-646, pI. 6. Sauvageau 1902: 415 (R227), figs 44-46. Womersley 1967: 
199. 

FIGS 51C, 53H-K 
Thaltus (Figs 51C. 53H) olive to dark brown, (0.2-)0.5-3 cm long, forming loose to dense 

tufts. epiphytic on various algae and seagrasses, arising from a basal cell plate or stoloniterous, 
occasionally with descending rhizoids from lower erect axes. Branching (Fig. 53H,J) of the 
well developed, erect, axes abundant, with more or less determinate. evenly tapering laterals 
arising every few segments, subdistichously 10 more usually radially arranged, alternate to 
occasionally opposite, usually at wide angles to the axes and with the laterals narrower than 
the axes; phaeophycean hairs usually abundant, especially near tips of laterals, 10-15 J.Lm in 
diameter. Axes (Fig. 53J,K) 40-70(-80) Jim in diameter with segments LIB (0.7-) 1.0-1.3(-1.5) 
and showing 3-4(-8) longitudinal walls; laterals (Fig. 53J.K) (20-)30-50 J.{m in diameter with 
segments LIB 0.8-1.2(-1.5) and showing 1-3 longitudinal walls; secondary transverse walls 
absent except in cells from which laterals arise. 

Reproduction. Propagula (Fig. 531) with 3(-4) arms formed successively but soon becoming 
of equal length. each arm basally constricted and tapering above, 120-200(-350) J.{m long and 
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Hg. 53. A-G. !:,phacelaria biradtala (A,B,E,F, ADU, A30715; C,D,G, ADU, A31645). A. Branching 
pattern of thallus. B. Branch with laterals, phaeophycean hairs and unilocular sporangia. C-E. Propagula. 
young, medium and mature. F. Branch with unilocular sporangia. G. Branch with plurilocular sporangia. 
H-K. Sphace/aria cirrosa (ADU. A30858). H. Branching pattern of thallus. I. Branch with propagula. 
J. Axes with laterals and unilocular sporangia. K. Branch with unilocular sporangia. 
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15-35 ILm in maximum diameter, borne on a pedicel (I 00-)I20-160( -200) ILm long, and with 
the apical cell usually developing into a hair but sometimes remaining as an umbonate cell. 
Unilocular sporangia (Fig. 53J,K) often profuse, adaxial or scattered, single or opposite. shortly 
pedicellate, ovoid, (45-)50-65(-100) ILm long and 40-50 ILm in diameter. Sexual plants 
(Prud'homme van Reine 1982, p. 232) with either plurilocular macrogametangia usually 
55-85 ILm long and 40-65 ILm in diameter, or microgametangia usually 65-100 ILm long and 
35-60 ILm in diameter; plurilocular sporangia may also occur. (Plurilocular organs not recorded 
for Australian plants.) 

Lectotype from Trieste, Italy (Wu((en); neotype in WU. 

Distribution: Widespread in temperate and subtropical seas. 
In southern Australia, from Fremantle, W. Aust. to Port Jackson, N.S.W. 

Selected specimens: Fremantie, W. Aus!. (Harvey, Alg. Aust. Exsicc. 106A, in NSW). Nanarup 
(32 km E. of Albany), W. Aus!., on Cladostephus, upper sublittoral (Gordon, 19.xi.1968: ADU, 
A33983). Off Troubridge Light, Edithburg, S. Aust., on Dictyopteris muelleri, 18 m deep 
(Shepherd, 4.ii.1969; ADU, A33552). Aldinga, S. Aust., on C:vslophora l11ol1i1i(era, drift (J,VO/iJ

ersley, 25.iv.1966; ADU, A30268). Vivonne Bay, Kangaroo L S. Aus!.. on Gr(fJithsia leges in 
large pool, shaded (Wornersley, 29.x.1966; ADU, A30858, with unilocular sporangia). Cape 
Nelson, Vic .. on Laurencia, mid eulittoral pool (Womersley, 2.ix.1971; ADU, A39542, with 
unilocular sporangia). Apollo Bay, Vic., in lower eulittoral pools on Point Bunbury (Wol11erSleF, 
13.x.1985; ADU, A56908 (epilithic) and ADU, A56909 (on Cladostephus)-"Marine Algae of 
southern Australia" No. 257 and 257a resp.) 

Sphacelaria c!rrosa differs from S. biradiata in having more strongly developed axes 
bearing more profuse, determinate laterals, in the 3-armed propagula with the arms arising 
successively (but usually very soon becoming equal), and in the unilocular sporangia being 
ovoid rather than spherical. 

S. cirrosa is less common than S. biradiata but usually is larger and occurs in pools or 
calmer habitats; it varies considerably in robustness in different habitats. 

14. Sphacelaria rigidula Kuetzing 1843: 292; 1855: 25, pI. 86 fig. I. Prud'homme van Reine 
1982: 203, figs 508-554. 
S. furcigera Kuetzing 1855: 27, pI. 90 fig. II. Goodband 1971: 957. van den Hoek & 
F1interman 1968: 193, figs 1-150. Sauvageau 1900: 221 (R7): 1901: 379 (RI45), fig. 
35. Womersley 1967: 199. 

FIGS 5ID, 54A-G 
Thallus (Figs SID, 54A) medium to dark brown 0.3-1.5(-3) cm long, forming erect 

penicillate tufts or cushions, epilithic or epiphytic on larger algae or seagrasses, arising from 
a discoid (usually monostromatic) or stoloniferous base. Branching (Fig. 54A,E) of erect 
filaments sparse to frequent, with indeterminate laterals arising irregularly and usually at 
narrow angles, and usually all growing to a similar height; phaeophycean hairs absent to 
abundant, 14-20 ILm in diameter. Filaments (Fig. 54C,F,G) of similar diameter [(25-)30-45 
(-52)lLm] throughout or tapering only slightly, with segments LIB (0.8-)1.0-1.6(-2.0) and 
showing 1-3(-4) longitudinal walls; secondary transverse walls absent to very rare. 

Reproduction. Propagula (Fig. 54B-D) mostly with 2(-3) slender, cylindrical to slightly 
tapering arms each J50-350( -450) ILm long and 20-28 ILm in diameter, borne on a pedicel 
150-250 ILm long and with a lenticular apical cell not developing into a hair; occasionally one 
arm may branch near its base. Unilocular sporangia (Fig. 54E,F) lateral, shortly pedicellate, 
subspherical, 40-55(-70) ILm in diameter. Sexual plants (van den Hoek & F1interman 1968) 
forming either ovoid plurilocular macrogametangia, 50-120(-200) ILm long and 30-58/Lm in 
diameter, or irregularly ovoid microgametangia 50-70(-90) ILm long and 33-50(-68) ILm in 
diameter. Australian plants with ovoid plurilocular organs (Fig. 54G), 50-70 ILm long and 
30-40 ILm in diameter, with small loculi. 

Type from the Red Sea, on Horrnophysa triquetra (Schimper); holotype in L, 937,117 ... 229; 
isotype in W, 19682. 
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Fig. 54. A-G. Sphacelaria rigidula (A,C-G, ADU, A20165; B, ADU, 4053585). A. Branching pattern of 
thallus. B. Filament with phaeophycean hairs and propagula. C. Young propagulum and phaeophycean 
hair on branch. D. Mature propagulum. E. Branches with unilocular sporangia. F, Unilocular sporangia. 
G. Branches with plurilocular sporangia. H-J. Sphaceiaria Iusca (ADU, 4039358). H. Branching pattern 
of thallus. I. Axial filament with laterals and a propagulum. J. Filament with propagulum. 
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Distribution: Widespread in tropical to temperate seas. 
From Kalbarri (at least). W. Aust., around southern Australia through N.S.W.: nol 

recorded from -[ as mania . 

.')'elected specimens: Jacques Point, Kalbarri. W. Aust:. on Cau/ocyslis, upper sublittoral 
pools (Womersley, 15.ix.1979; ADU, A51282). Point Valliant. Two People Bay, W. Aust.. mid 
eulittoral pools (Womersley, 30.viii.1979; ADlJ, A50977-H Marine Algae of southern Aus
tralia" No. 192. as S. .fi,rcigera). Aldinga. S. Aust.. on Cystoseira. outer reef pools ( H ·omers/cl'. 
12.vii.1968; ADU. A32551). Flour Cask Bay. Kangaroo I.. S. Aus\., on Cau{ocyslis lIt"(kra. 
upper sublittoral pools (Womers/el'. 12.iJ.1956; ADU. A20165). Point Roadknight, Vic .. lower 
eulittoral pools (Womersley. 22.i.1967; ADU. A31524). Walkerville. Vic .. on Cladostephlls In 

pool (Sinkora A2395, 27.ii.1978; A.DU, A53585). 

S·. rigidula is one of the commonest species of Sphace!ana on ~outhern Australian COdSt>. 

and probably also occurs around tropical Australian coasts. It occurs both epilithic in rock 
pools and as an epiphyte on larger algae (especially Cau{ucyslis) and on seagrasses. Propagula 
are usually plesent in summer but may be absent in winter when plurilocular or unilocul;.ll' 
organs occur. 

The slender. penicillate, filaments, incn:asing only slightly in diameter towards their base. 
forming dense, spreading. tufts of even height. with all filaments indeterminate in growth. 
separate most specimens clearly from S. fusca, but a lew dlfficult-to-place specimens ha Vl' 

been seen. 

15. Sphacelaria fusea (Hudson) Gray. Goodband 1971: 957. Harvey 1848: p1.I49. Prud'homme 
van Reme 1982: 220. figs 555·564. Sauvageau 1902: 399 (R211), fig. 43. Womersley 
1967: 199. 

FIGS 511<:, 54H-J 
Thalfus (Figs 51 E, 54H) medium to dark brown. 0.5-2(-3) em long. forming loose 10 fairly 

dense tufts, usually epiphytic, sometimes epilithic, rising from small basal discs. Branchillg 
(Fig. 54HJ) of well developed axes frequent. irregularly radial. with laterals either indeter· 
minate or somewhat determinate, alternate or opposite. arising at narrow to broad angles and 
reaching varying heights; phaeophycean hairs usually frequent. 15-25 ~m in diameter. Axe' 
(Fig. 54I,J) (45-)60-80(-90)~m in diameter with segments LIB (0.7-)0.8-1.2(-1.5) and showing 
3-'5 longitudmal walls: laterals (Fig. 541) (25-)40-65 ,urn in diameter with segments LIB 1.0-1.5 
and showing 1-3 longitudinal walls. decreasing only slightly to apical cells: secondary transverse 
walls absent to rare. 

Reproduction. Propagula (Fig. 54U I mostly with three, Q(:casionally 2 or 4. slender. 
cylindrical arms each 200-400 ~m long and 20-30(-35) Jilll in diameter, borne on a pedicel 
240-500 ~m long. and with a smaiL lenticular apical cell which does not develop further. 

Plurilocular and unilocular zooidangia unknown. 

Tvpe from Sidmouth. England (GriDilhl): neotype in TeO. 

Distribution: Widespread in temperate sea,. 
In southern Australia. known from the following localities from W. Aus!. to WeSlernport 

Bay, Vic. 

Known .~pecirl1ens: W. Aust. ("Algae ~uellerianae", Nov. Holl. occid.) (PC and ADU. 
A 18450). Ceduna, S. Aus!.. on Cau/ocysltS u~'(lera, upper sublittoral (Womcrs/cv. 21i.19S I: 
ADU, AI3667). Marion Bay. Yorke Pen., S. Aus!., on C. ul'l(cra, drift (Womers!cy, 9.iv.1950: 
ADU,A 13162). Apollo Bay, Vic .. on Caulocystis (Parsons. 23.i.1967: ADU, A31400). Crawfish 
Rock, Westernport Bay, Vic .. on Hctcrozoslera. upper sublittoral (Krafl & ,"'fin rhein. 
29.viii.1971: ADU, A39358). 

As Prud'homme van Reine (1982) found for Europe, S. Iusca is far less common than 
the closely related S. rigldula. and in southern Australia most collections have becn all axes 
of Call/ocrstis. S. Iusea differs from S. rigidu/a in having more distinct axes with laterab 
spreading at wider angles. and the lower axes are distinctly broader than upper laterals or 
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compared to S. rtKidu/a. The propagula more typically have 3 arms compared to the more 
usual two in the latter species. 

FAMILY STYPOCAULACEAE Oltmanns 

Thal/us 3-15(-30) em long, forming dense tufts, usually epilithic, attached by basal rhi
zoidal discs or a loose holdfast of descending rhizoidal filaments. Erect filaments much 
branched, with indeterminate or determinate laterals; internal structure of larger medullary 
cells covered by a small-celled cortex formed close to the apical cells and which remains 
monostromatic except in H. paniculata; many species with further cortication by descending 
rhizoids; phaeophycean hairs in axillary clusters or absent. Growth apical, with branches and 
hairs acroblastic or axillary; secondary growth of segments absent or present. Cells with many 
small, discoid phaeoplasts and physodes. 

Reproduction by unilocular meiosporangia; sexual plants anisogamous or oogamous, with 
gametangia borne on the same plant. 

This family includes four genera, Jla/opteris Kuetzing (including Stypocau/on Kuetzing), 
Ph/oiocaulon Reinke, Alethocladus Sauvageau from Kerguelen I., and the New Zealand Ptil
opogon Reinke. They differ from the Sphacelariaceae in being larger, corticated plants with 
acroblastic branching, and in having anisogamous or (in most species) oogamous reproduction, 
though sexual plants are usually rare compared to asexual ones. It appears likely that meiosis 
does not always occur in unilocular sporangia and this generation is then repeated. The family 
Cladostephaceae diffas in having whorled laterals, the axes show secondary growth and 
hypacroblastic branching, and the whorled laterals are determinate and branch acroblastically. 

The Stypocaulacaeae is a widespread family in temperate waters, with some II species 
of Jlalopteris, the greatest number of taxa being on southern Australian coasts. The other 
genera have only 1-3 species each. 

KEY TO GENERA OF STYPOCAULACEAE 

I. Lower axes with no or slight secondary cortex, in most species further corticated with few 
to many descending rhizoidal filaments; sexual reproduction oogamous HALOPTERIS 

I. Lower axes with thick secondary cortex, smooth, without corticating rhizoidal filaments; 
sexual reproduction anisogamous. . .......... PHLOIOCAULON 

Genus HALOPTERIS Kuetzing 1843: 292 

Thallus 3-15(-30) cm long, forming dense tufts, usually epilithic, in most species attached 
by a matted holdfast of descending rhizoidal filaments arising from cells of the axes, in a few 
species with a basal discoid holdfast without descending rhizoids. Erect filaments much 
branched with numerous axes bearing radially or distichously arranged laterals, some indeter
minate but most determinate; internal structure of larger medullary cells covered by a small
celled monostromatic cortex which becomes more than one layered only in older axes of H. 
paniculata, and in most species (except H. platycena) is further corticated by descending 
rhizoidal filaments. Growth apical, acroblastic. 

Reproduction of sexual plants oogamous; asexual plants with unilocular sporangia borne 
in axils of laterals. 

Type species: H. .(ilicina (Grateloup) Kuetzing. 

Halopteris is a common and distinctive genus on southern Australian coasts, with five 
species; some are common just subtidally, on rock platforms and in pools, while most species 
extend into deep water. Sexual plants are rare in all species. 

Kuetzing (1843, pp. 292, 293) distinguished two genera, Halopteris and Stypocaulon [type 
species S. scoparium (L.) Kuetzing], which differ in that Halopteris is distichously branched 
and Stypocaulon radially. Further, the axes of Ha/opteris show in cross section radial divisions 
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with four large central cells, peri cysts are absent, and rhizoids develop from first-order laterals. 
In Slypocau/on, the axes in cross section show a large number of small, squarish cells developed 
by periclinal divisions, pericysts are present, and rhizoidal filaments develop from peri cysts. 
On the above basis. Ha/opteris would include H platycena and H ramu/osa, with Stypocaulon 
including the other Australian species. H platycena also differs in not forming rhizoidal 
filaments on the lower axes, and thus resembles Phloiocaulon, which then differs from 
Ha/opteris in having an extensive secondary cortex to the axes and laterals with auxocaulic 
growth, in lacking descending rhizoids, and in anisogamous sexual reproduction. 

Sauvageau, Prud'homme van Reine and other authors have considered the differences 
involved inadequate to separate generically Ha/opteris and Stypocaulon. 

KEY TO SPECIES OF HALOPTERIS 

I. Thallus axes and laterals essentially alternately distichously branched a few segments apart, 
at least near the base; rhizoidal cortication slight, only near the base; sporangia borne singly 
in axils of ramuli 2 

I. Thallus with alternately distichous or radial branching several to many segments apart; 
rhizoidal cortication well developed, extending well above the base; sporangia borne in 
dense axillary clusters .... 3 

2. Thallus with a discoid, cellular holdfast, without descending rhizoids clothing the axes; 
sporangia borne singly on a unicellular pedicel in axils of laterals .. I. H. plat.vcena 

2. Thallus with a rhizoidal holdfast and descending rhizoids on lower axes; basal and 
upper parts morphologically distinct. with sporangia borne singly on a 1-3 celled 
pedicel, adaxial on fertile ramuli 2. H. nome-zelandiae 

3. Thallus branching alternately distichous 
3. Thallus branching irregularly radial 

3. H. rall1ulosa 
.4 

4. Slight secondary cortex present on axes and main laterals; reproductive organs in axils 
of ramuli forming dense terminal spikes, with the ramuli (bracts) sharply reflexed 
upwards (and laterally in sporangial plants) . 6. H. panieu/ala 

4. Secondary cortex absent; reproductive organs in axils of normal ramuli but not forming 
dense terminal spikes .. 5 

5. Sporangia I sori with curved, sterile, paraphyses over-arching sporangia; sex organs on much-
branched axillary filaments .... 4. H. funicularis 

5. Sporangial sori dense, without sterile paraphyses, sporangia reaching similar height to form 
a hemispherical mass; sex organs on few-celled, simple or slightly branched pedicels 

5. H. pseudospicata 

I. Halopteris platycena Sauvageau 1904: 99 (R343), figs 67, 68. Womersley 1967: 203. 

FIGS 55A, 56A-D 
Thallus (Fig. 55A) dark brown, 2-4(-5) em long, with a compact. polystromatic basal disc 

producing numerous erect axes, usually epilithic. Branching of axes regularly alternately 
distichous every 2-3(-5) segments (Fig. 56A,B), with relatively short, tapering, determinate 
laterals in which the lower segments commonly produce secondary tapering laterals but the 
end of the primary lateral usually extends unbranched (Fig. 56A); axes usually denuded below; 
descending rhizoids absent (or occasional (?) but not forming a holdfast around the lower 
axes); phaeophycean hairs absent. Axes (Fig. S6B,C) 70-110(-130) /-Lm in diameter with seg
ments LIB (0.5-) 0.7-\.0, corticated by small, rectangular cells in rows of four per segment 
(Fig. 56D); laterals 60-70/-Lm in diameter near their bases with segments LjB (0.3-)OA-0.8, 
tapering to a small apical cell. Pericysts and adventitious branches absent but the inner cells 
usually with darker contents. 

Reproduction. Unilocular sporangia (Fig. 56B-D) borne singly. on a short unicellular 
pedicel, in the axils of the upper laterals, ovoid, (25-)30-35(-50) /-Lm long and 25-35/-Lm in 
diameter. Other reproductive organs unknown. 
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Fig. 55. A. Ha/opter/s p/alycena (ADU, A34907). B. Ha/opteris novae-zelandiae (ADU. AS7400). C. 
Ha/opleris ramulosa on Amphibolis (ADU, A 1599). D. Halopleris funicularis (ADU. A30977). E. 
Halopleris pseudospicala, asexual (ADU. AI3079). F. Hafopleris pseudospicata, sexual (ADLJ. A54606). 
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Type from Port Jackson, NSW, (Moore); in Herb. Harvey. TCD, 

Distribution: Known from the type, and off Port Kembla. N.S.W .. 20 m deep in heavy surge 
(Warson. 17.vii.1973; ADU, A43870). Sauvageau (1904, p. 348) recorded H. plalycena from 
Port Phillip, Vic. (Mueller. 1861), and the following collections, though sterile, agree with this 
species, POft Stanvac, S. Aust., 6 m deep (Clarke, 12.xii.1980: ADU, A53897). Rapid Head, 
S. Aust., 5 m deep (Shepherd, 30.xii.1969; ADU, A34907), Point Roadknight, Vic .. drift 
(SlIlkora A 1421. 29.xi, 1971: ADU, A43113). Walkerville. Vic .. on rock just above low tide 
(Sinkora A2144. 4.iii.1975: ADU, A48558). 

II. plalycena has been recorded from New Zealand (Lindauer el al. 1961, p. 163. fig. 18). 
but the branched, incurved. axillary systems bearing sporangia clearly separate the New 
Zealand plant from the Australian: these sporangial systems more closely resemble those of 
Plilopogol1. Moore (1951) recognised the difference in referring to the New Zealand taxon as 
"II. aff. plalycena". 

Sauvageau (1904, p. R348) referred to rhizoids from the lower axes, but these are not 
apparent on the specimens examined. 

2. Halopteris novae-zelandiae Sauvageau 1904: 88 (R332). fig. 64. Lindauer el at. 1961: 164. 
fig. \9(1-4). 

FIGS 558, 56E-H 
ThaI/us (Fig. 55B) medium brown, 3-7 cm long, densely tufted, with several erect axes 

from a compact rhizoidal holdfast 2-5 mm across: epilithic. Axes with distinct basal and 
upper parts: basal or juvenile axes (Fig. 56E. lower; F) pinnate or bipinnate, regularly alternately 
distichous every 1-2 segments, with relatively short. tapering. determinate laterals; corticating 
rhizoids present only near the base of axes: upper axes (Fig. 56E, upper; G) 2-6.5 cm long, 
slender, more or less distichous with simple or occasionally branched laterals many segments 
apart, but with short. distichous laterals when fertile (Fig. 56E. upper: G,H): phaeophycean 
hairs absent. Axes below 100-150 JLm in diameter with segments LIB 0.3-0.8(-1). with a slight 
cortex only by subdivision of outer celis, above 40-65 JLm in diameter with segments LIB 
0.5-1. 

Reproduction. Unilocular sporangia (Fig. 56G,H) single. with a 1-3(-8) celled pedicel, 
borne 3-8 cells apart in unilateral. adaxial series on tapering, unilateral. ramuli 25-40 JLm in 
diameter. on the upper and mid axes; each sporangium becomes subtended by a short ramulus 
which develops further adaxial sporangia: sporangia ovoid, 40-70 JLm long and 30-50 JLm in 
diameter. Sexual reproduction unknown. 

Tl'pe from Lyall Bay, New Zealand (Laing. Sept. 1894): in Herb. Sauvageau, Pc. 

Distrihution: :'-lew Zealand. from Taranaki south. 
In southern Australia, only known from Waterfall Bay. Tasman Pen .. Tasmania. 13-19 

m deep (Afc(icary-Broll'fl, 29.x.1986: ADU. A57400). 

This is the first record of H. novac-::e!andiac from southern Australia. and as in New 
Zealand it is a deep water species. It is most closely related to the European I/. fil/Clna 
Kuetzing and to H. plal),cena, differing from the latter in the strong differentiation between 
basal and upper parts, the morphology of each. and the arrangement of the unilocular 
sporangia. 

3. Halopteris ramulosa Sauvageau 1904: 386. figs 76-79. Womersley 1967: ]05. 
H. 5coparia sensu Sauvageau 1904: 377 (Australian specimen). 

FIGS 55e, 57A-D 
ThaI/liS (Fig. 5SC) medium lO dark brown. 4-12(-20)cm long. with a rhizoidal hold fast 

2-8 mm across and numerous, erect pinnately much branched axes. often basally denuded: 
epilithic or on Amphiho/is. Branching of 3-4 orders. usually regularly alternately distichous 
with laterals every (2-}3-6(-12) segments (Fig. 57 A,B). with lesser laterals determinate and 
tapering to small apical cells (Fig. 57('): lower and mid axes producing descending rhizoids 
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Fig. 56. A-D. Ha/opteris platycena (ADU, A43870). A. Branching pattern of thallus. B. Upper part of 
axis with laterals and unilocular sporangia. C. Mid part of axis with laterals and unilocular sporangia. 
D. Axis showing segmentation and unilocular sporangia. E-H. Ha/oplcris novac·::clandiac (ADU, 
A57400). E. Branching pattern of thallus, with basal. pinnate, laterals and upper unilaterally branched 
parts with unilateral sporangia. F. Basal part with pinnate lateral. G. Upper branches with unilateral 
sporangia. H. Upper part with umlateral sporangia and apical cells. 
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which corticate the axes and form the basal holdfast; phaeophycean hairs absent. ,]XCS (Fig, 
57B,(') 120-160 (-190) J.lm in diameter with segments LIB 0,5-1.0. corticated by small, rec
tangular cells in rows of 2-4, and rhizoids below; primary laterals 70-90 J.lm in diameter with 
segments LIB (0.4-)0,5-0.8(-1.0); ultimate laterals (Fig.57C,D) 50-90 J.lm in diameter near their 
bases with segments LIB 0.4-0,8; rhizoids arising from pericysts; adventitious branchlcts 
absent. 

Reproduc/ion. Unilocular sporangia (Fig. 57(,) densely clustered, formed in axillary groups 
on distichous (or slightly irregular) laterals. borne on simple or branched. 2-4(-10) celled. 
straight to slightly curved pedice\s, subspherica\ to slightly ovoid. (25-)30-45 /lm in diamctcr. 
Sexual plants with oogonia and antheridia (Fig. 57D) borne in mixed clusters of 2-6 in axils 
of laterals. each with a 2-4 celled pedicel; oogonia subspherical. 65-90 J.lm in diameter: 
antheridia subspherical to ovoid, 60-70 J.lm in diameter. 

tecto/Fpe from "Nov. Holl. Aust." (Algae Muellerianae): in Herb. Sauvageau, Pc. 

DislrihUlion: From Eucla. W. Aus!.. to Cape Northumberland. S. Aus!. (and Hobsons Baj, 
Vic,'», and the north coast of Tasmania, 

,)'clecfcd specimens: Eucla, W. Aus!.. drift (Wolllcrs/C,l', 2.ii.1954: ADU, A \9336). Stenhouse 
Bay, S. Aus!.. drift (Wolllcrs/c,l'. 9.iv.1950; ADU. ,1.13224). Middle River. Kangaroo I.. S. 
Aust.. dritl ( Jf·ol/lc/,s/ey. 8.1.1946; ADU, A3380). Somerton. S. Aus!.. drift (Wolllcrs/cj'. 4.iii.1944: 
ADli. ,1.1599), Marino, S. Aust" drift (H'o/llcrs/cy, 18,vii,1965: ADU, A29230). West \.. S, 
Aus!., 25 m deep (,':;hcphcrd, 12,v.1973; ADU, A43571). Victor Harbor, S, Aus!.. drift (fJ'O/ll
('rs/e)', 17.x.1948: ADU, A9288. sexual), 11 km off Cape Northumberland, S, Aus!., 48 m 
deep (Shepherd, 6. v.1975; ADU, A4(285). Tamar R. Lighthouse, Tag, (I.errillg. 22.xi.1948: 
ADU, ,1.56185). 

II. ralllu/osa is not uncommon in the Gulf St Vincent region of South Australia, and 
appears to be confined to regions of moderate water movement or to deeper water. It has 
been collected at 15 to 48 m depths off Cape Northumberland and West Island. 

It is closely related to II. scopana from Europe. but dillers in that the sporangia occur 
in axils of laterals which remain distichously (or sometimes slightly irregularly) branched and 
do not become tetrastichous as described for II. scopana. The sporangia of /I. ralllulosa are 
usually in compact clusters, each on 2-4 celled pedicels. but in A43571 and ,1.46285 (both 
deep water collections) the pedicels have become up to 10 cells long, with the cluster appearing 
much looser and spreading further beyond the branch axils. 

4. Halopteris funicularis (Montagne) Sauvageau 1904: 393. fig, 80, Lindauer e/ al. 1961: 167, 
fig. 20. Moore 1951: 273. figs 28, 29. Womersley 1967: 201. 
Sphacc/aria !Iluclleri Sonder 1855: 507. 
Sl.1'poCQulon lIluelleri (Sonder) Geyler 1866: 498. pI. 34 figs 14-18, 

FIGS 55D. 57E-I 
Thallus (Fig, 55D) dark brown, 6-20( -25) em long, usually densely tufted with a rhilOidai 

holdfast 2-5 mm across and one to several erect, much branched axes. with both normal and 
adventitious laterals, basally denuded. usually epilithic. Branchill!; of several orders, irregularly 
radial (Fig. 57E) with laterals mostly every (4-)7-15(-20) segments (Fig, 57F) but with some 
long. little-branched laterals. with lesser laterals determinate and tapering to a point; mid and 
lower axes producing descending rhizoids which corticate the axes and form the holdlas!: 
phaeophycean hairs absent. Axes (150-) 200-300 J.lm in diameter with segments LIB 0,5-1,0, 
corticated by a single layer of small. rectangular cells (without development of any secondary 
cortex); primarv laterals 100-150 "m in diameter with segments LIB 0,5-0,8(-1.0); ultimate 
laterals 50-70 ~m m diameter near their bases with segments LIB 0.3-0.6(-0,8); rhizoids arising 
from peri cysts: adventitious branchlets frequent in mid and lower thallus. 

Reproduction. Unilocular sporangia (Fig. 57G,H) in loose to moderately dense sori in 
axils of scattered or consecutive laterals. with erect sporangia-bearing filaments intermixed 
with curved, sterile, clavate, paraphyses which extend past the sporangia (Fig. 57H): sporangia 
on hranched pediccls several cells long. subspherical to ovoid. 26-40,,01 in diameter. Sexual 
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Fig. 57. A-D. /la/opfer!s ramu/osa (A-C, ADU, A29230; 0, ADU, A9288). A. Branching pattern of 
thallus, with sporangial sori in axils of lower ramuli. B. Upper pari of an axis with laterals. C. Mid 
axis with sori of unilocular sporangia in axils of laterals. D. Sexual plant with axillary clusters of 
oogonia and antheridia. E-I. Ha/opleris funicular!s (E-H, ADU, A30534; I, ADU, A20026). E. Thallus 
(sporangial) with irregular branching. F. Upper pari of axis with laterals. G. Axis with laterals and 
axillary sori of unilocular sporangia. H. Pari of a sorus With curved, clavate paraphyses and unilocular 
sporangia. I. Branch of a sexual plant with young (above) and mature (below) axillary systems with 
oogonia and antheridia. 
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plants (Fig. 571) with mixed clusters of oogonia and antheridia in axils of laterals, or on 
branched adventitious laterals, or occasionally laterally on branches; sex organs on 2-4 celled 
pedicels, oogonia subspherieal to ovoid, 60-100 ~m in diameter, antheridia subspherical to 
slightly ovoid, 60-11 0 ~m in diameter. 

Type from Auckland Is; in Herb. Montagne, Pc. 

Distribution: Cold temperate coasts of New Zealand. Subantarctic Islands, South America 
and South Africa. 

In southern Australia, from Fowler Bay, S. Aust. to Sealers Cove, Vic .. and around 
Tasmania. 

Selected specimens: Elliston, S. Aus!., drift (Wumers/cy, 13.i.1951; ADlJ, A 13449). Seal Bay, 
Kangaroo I., S. Aust., drift (Wulf/ersley, 29.x.1966; ADU, A30977). Robe, S. Aus!., drift 
(Womersley, 13.xi.1955; ADU, A20026, sexual). 1.3 km off Cape Northumberland, S. Aus!., 
15 m deep (Shepherd, 26.x.l977; ADU, A55058, sexual). Eddystone Point, Tas., upper sublit
toral pools (Bennett, 20.vi,1954; ADU, AI981O). Stapleton Point, Prosser Bay, Tas" 8-12 m 
deep (Olsen, 2 I.vi.l 966; ADU, A30534). 

H. funicularis is similar in habit and dimensions to H. pseudospicma differing only in 
the reproductive structures. The sori of unilocular sporangia occur in the axils of scattered or 
consecutive laterals, and consist of sporangium-bearing filaments intermixed with stcnle, 
curved, clavate paraphyses. They are more irregular and looser than in H. pseudospicata and 
give a less spike-like appearance. The sexual plants ascribed to H. funicu/aris differ from those 
of H. pseudospicala by having the oogonia and antheridia on branched, adventitious ramuli 
(as well as axillary) whereas those of the latter are all axillary on little-branched pedicels. 
However, this association of sexual plants with each species is circumstantial, based on 
distribution of the two species and the more regular sexual sori resembling the asexual sori 
in H. pseudospicata, and has not been verified by cultural studies. 

The holotype of Sphace/aria muelleri Sonder, from Wilsons Promontory, Vic., is in MEL. 
15790, and is typieal of H. funicularis. 

5. Halopteris pseudospicata Sauvageau 1904: 408, fig. 82. Womersley 1967: 204. 
H. brachpcarpa Sauvageau 1904: 404, fig. 81. Lindauer el al. 1961: 166, fig. 19(5-9) 
(?). Moore 1951: 266, figs 5, 6, 26. 

FIGS 55E,F, 58 
Thallus (Fig. 55E,F) dark brown, (3-)6-20(-25) cm long, densely tufted with a rhizoidal 

holdfast 3-15 mm across and one to several erect, much branched axes, with adventitious 
laterals from mid and lower parts of axes, which often become denuded, usually epilithic. 
Branching (Fig. 58A,B) of several orders, irregularly radial with laterals every (3-)5-10(-20) 
segments, with lesser laterals determinate and tapering to a point; mid (sometimes upper) and 
lower axes producing descending rhizoids which corticate the axes and form the holdfast; 
phaeophycean hairs absent. Axes (Fig. 58B.C) 160-220 ~m in diameter with segments LIB 
0.7-1.0, corticated by a layer of small, rectangular cells (without secondary cortex); primary 
laterals 100-140 ~m in diameter with segments LIB 0,6-0.8(-1.0); ultimate laterals (Fig. 58B) 
80-120 "m in diameter near their bases with segments LIB OA-0.6( -0.8); rhizoids arising from 
peri cysts. 

Reproduction. Unilocular sporangia (Fig. 58D,E) in dense sori (150-250 ~m radius) in 
axils of numerous consecutive laterals separated by (usually) 1-2(-3) soral diameters, each with 
a dense hemispherical mass of sporangia on simple or branched pedicels 2-7 cells long, with 
the sporangia at an even height, and without sterile paraphyses; sporangia subspherical, 
40-50~m in diameter. Sexual plants (Fig. 58F) with mixed clusters of oogonia and antheridia 
in axils of laterals, borne on unbranched or basally branched pedicels 4-8 segments long, with 
occasional longitudinal divisions; oogonia subspherical, 65-110 ~m in diameter; antheridia 
subspherical, less common than oogonia, 60-1 00 ~m in diameter. 

Type from Cape Riche, W.Aust. (Harvey, Trav. set 297); in TCD. 
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Fig. 58. fia/opleris pseudospicala (A-E, ADU, A4400; F, ADU, A35057). A. Thallus (sporangial) with 
irregular branching. B. Upper part of axis with indeterminate and determinate laterals. C. Transverse 
section of axis (with bases of four laterals from pericysts) surrounded by rhizoidal filaments. D. Axis 
with axillary sori of sporangia. E, Part of a sporangial sorus, with some undeveloped sporangia. F. 
Branch of a sexual plant with axillary sori of oogonia and antheridia. 
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Distribution. From King George Sound, W. Aust. around southern Australia to Point 
Dromedary, N.S.W. and around Tasmania. 

New Zealand? 

Selected specitnens. Elliston, S. Aust., 10-11 m deep (Shepherd, 20.x.l969; AOU. A35057, 
sexual). Pennington Bay, Kangaroo I., S. Aust. rear eulittoral (Wornerslel', 6.i.1947; ADU, 
A4400). Off Cape Jervis, S. Aus!., 10-12 m deep (Shepherd, 29.xi.1983: AOU, A54606. sexual). 
Victor Harbor, S. Aust., drift (H'omersley, 12.vi.1950; ADU, AI3079). Peterborough, Vic., 
drift (Pope & Bennett, 17.viii.1949; ADU, AI2166). Greens Beach. N. Tas., drift (H·olllers/e.\', 
9.xi.1982; AOU, A55576). 

Moore (1951, p. 266) and Lindauer el al. (1961, p. 166) recorded H. hrachycarpa from 
New Zealand, preferring to use this name rather than If. pseudospicala published by Sauvageau 
at the same time. Since the latter name applies to sporangial plants and If. brachJ'Carpa to 
sexual plants, and the sporangial plants are far commoner than the sexual ones, it seems 
preferable to use the name If. pseudospieala. The figures of Lindauer el al. (196 L fig. 19, 5-
9) however do not agree well with If. pseudospicata, especially in the opposite branching (p. 
166 and fig. 5) which is reported as distichous above, and in the branched pedicels of the 
sporangia. The New Zealand plant may well be distinct from the Australian. 

The type (in 0 of If. brachvcarpa is Harvey. Alg. Aust. Exsicc. 1050 from Port Fairy, 
Vic.. and an isotype (Harvey, Trav. Set 297) is in MEL, 559621. 

II. pseudospicala is very similar in habit and thallus structure to ll. ./imicularis. differing 
essentially in the reproductive organs. The (often) closely adjacent, hemispherical, masses of 
unilocular sporangia are distinctive in most plants, whereas those of If. Jimieularts are more 
separated and the sori are more irregular in appearance, with looser sporangium-bearing 
pedicels accompanied by curved, clavate paraphyses. The sex organs in H. pseudospicata are 
confined to the axils on simple pedieels. whereas in H. Jimicularis they arise adventitiously 
from the laterals as well as on branched axillary systems. 

6. Halopteris paniculata (Suhr) Prud'homme van Reine 1972a: 135. 
Sphacclaria panieulata Suhr 1840: 278. 
If. gracilescens (J. Agardh) Womersley 1967: 202. 
Sphacclaria hordeacca Harvey 1844a: pI. 614. 
H. hordeacea (Harvey) Sauvageau 1904: 416, figs 84-88. Lindauer et al. 1961: 170. 
fig. 22. Moore 1951: 266, figs 3. 4. 25. 
H. spicigera (Areschoug) Moore 1953: 13. Lindauer et al. 1961: 171. fig. 22. 

FIGS 59, 60A 
Thallus (Fig. 60A) dark brown, (5-)10-20(-30) em long, densely tufted or with sevcral 

long, much branched. axes arising from a rhizoidal holdfast 5-25 mm across, with both normal 
and adventitious laterals, partly basally denuded or not. usually epilithic. Branching of several 
orders. irregularly radial or subdistichous near apices (Fig. 59A). with laterals many segments 
apart. with lesser laterals determinate and tapering to a point; mid and lower axes producing 
descending rhizoids which densely corticate the axes and form the holdfast: phaeophycean 
hairs absent. Axes (Fig. 59B.C) 200-240/Lm in diameter with segments LIB 0.4-0.8, eorticated 
by a layer of small rectangular cells many of which in older axes divide periclinal1y (Fig. 590 
to form a secondary cortex, within the corticating rhizoids; primary and lesser laterals 
120-160/Lm in diameter with segments LIB 0.3-0.6(-0.8); rhizoids arising from pericysts: 
adventitious branchlets frequent in mid and lower thallus. 

Rcproduclion. Unilocular sporangia (Fig. 590-F) in dense clusters in axils of bract-like 
laterals which are reflexed laterally to the left and form a dense quadrifarious spike 1-4 mm 
long, terminating branchlets and either exserted from or within the tufted thallus; sporangia 
clavate, borne on a unicellular pedicel (Fig. 59F) arising from the mono- or usually distromatic 
placenta which spreads radially from within the axil of the bract: sporangia 40-65/Lm long 
and 20-40/Lm in diameter. Sexual plants (Fig. 59G,H) with similar but looser spikes but with 
the bracts reflexed only upwards and not laterally, with mixed axillary clusters of oogonia 



}fa/op/eris STYPOCAULACE<\E 179 

f'ig. 59. Ha/opleris panicu/ala (A-F, ADU, A13396: G,H, ADU, A48128). A. Upper branches, Indeter
minate and determinate. B. Transverse section of young axis. C. Cross section of old axis showing 
development of slight secondary cortex. D. Sporangial spike with laterally reflexed bracts. E. Longitu
dinal section of spike with axillary sporangia. F. Detail of an axillary sporangial sorus. G. A sexual 
spike with straight bracts. H. Detail of a sexual spike with oogonia and antheridia: position of three 
bracts shown by rings of dashes. 
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and antheridia (Fig. 59H) on pedicels 1-3 segments long; oogonia subspherical, 60-80 ILm in 
diameter. antheridia subspherical, 80-100 ILm in diameter. 

J)'Pc from "Neuholland"; in KIEL. Prud'homme van Reine (1972a, p. 134) found the original 
specimen, with Suhr's handwritten description on the back of the sheet, in KIEL, and records 
that Reinke had annotated it as "Sphace/aria panicu/ata Suhr. Original exemplar! Golf von 
Carpentaria. Ex herb. Suhr." No locality wIthin "Neuholland" was given with the type 
description and the Gulf of Carpentaria locality is clearly in error, since no Ha/opteris is 
known from northern Australia and the limits of the species are within southern Australia 
and north to Newcastle in N.S.W. 

Distribution. From Pennington Bay, Kangaroo I. and Port Willunga, S. Aust. to Newcastle, 
N.S.W. (Harvey, Alg. Aust. Exsicc. 105M) and around Tasmania. 

New Zealand, Chile, Subantarctic Islands. 

Selected specill1ens: Pennington Bay, Kangaroo I., S. Aust., sublittoral fringe pool (~r(}m
ers/ey, 23.viii.1950; ADU, AI 3396). West I., S. Aust., 10 m deep (Shepherd, 13.vi.1970; ADU, 
A35915). Victor Harbor, S. Aust., drift (Womers/ey, 24.vii.1949; ADU, A 11199 and 18.iii.1966; 
ADU, A30045, sexual). 1.3 km off Cape Northumberland, S. Aust., 15 m deep (Shepherd, 
7.vii.1977; ADU, A48128, sexual). Port Campbell, Vic., drift (Womers/ey, 12.viii.1970; ADU, 
A36027). Walkerville, Vic., drift (Sinkora A 1851, 6.xii.1973; ADU, A53540). Half Moon Bay, 
Bicheno, Tas., drift (Wollaston, 13.viii.1965; ADU, A29572). Port Hacking, N.S.W., 10 m 
deep I km offshore (Watson, 20.viii.J973; ADU, A43865). 

This is a common species in south-eastern Australia, from low tide level to 13 m deep, 
and extends further than other Ha/opteris species up the N.S.W. coast. It differs from I/. 
Jimicu/aris and /I. pseudospicata, which arc superficially similar when sterile, in forming a 
slight secondary cortex, but when fertile it is most distinctive with the spikes of laterally 
reflexed bracts in sporangial plants and upwardly reflexed bracts in sexual plants. Meinderts 
(1984, p. 21) suggests that the prevalence of sporophytes may be due to meiosis not always 
occurring during sporogenesis. 

Several synonyms, used before the type specimen of Suhr was located by Prud'homme 
van Reine, must now be placed under H. panicu/ata. One, II. spicigera, represents only an 
ecological or age variant with exserted spikes. 

Genus PHLOIOCAULON Geyler 1866: 509, 529 

Thallus 5-30 cm long, forming erect, spreading plants or loose tufts with one to several 
long axes and laterals, epilithic, attached by a basal disc, axes smooth and without loose, 
descending rhizoids. Axes and larger branches prominent, with an extensive secondary cortex 
developed from appressed rhizoidal filaments covering the primary cortex, with the cells of 
the appressed filaments producing radial filaments forming a pseudoparenchymatous inner 
secondary cortex (of which the cells enlarge with age) and on older axes a smaller-celled outer 
secondary cortex: phaeophycean hairs present in axils of laterals. Growth acroblastic and 
auxocaulic (in that the inner primary cells increase in length and the inner secondary cortical 
cells increase in size). 

Lire history diplohaplontic and isomorphic; sexual reproduction anisogamous. 
Reproduction by unilocular sporangia borne in axils of laterals, accompanied by two 

subtending bracts, or also on the axes; sexual plants with plurilocular macro- and microga
metangia, with large or small loculi, borne in small groups in similar positions to the sporangia. 

Tl'pe species: P. squamu/osum (Suhr) Geyler. 

A genus of three species, the type from South Africa and two from southern Australia. 

Ph/oiocau/oll is a distinctive genus on southern Australian coasts, differing from fla/opteris 
in having prominent axes with smooth-surfaced, secondary cortication. H. p/atycena lacks 
corticating rhizoids but does not have the secondary cortication of Phloiocaulon. The pluril-
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Fig. 60. A. Jlaloplcris panicu/ala (ADU. A 13396). B. Phloiocl.lu/on spcclahi/c (ADU. A35030). C. 
l'h/olOcaU/OIl j()ecundllll1 (ADU. A22883). D. Cladosleplius spollgiosllS (ADU. A55543). 
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ocular gametangia, with locules of two sizes, indicate that Ph/oiocau/oll is probably anisoga
mous, in contrast to the oogamy of Ha/opteris. 

In Phloiocaulon, the reproductive organs are borne on short pedicels in the axils of laterals 
or on their axes. in contrast to Plilopogon* where they are borne on branched, axillary. 
systems. 

KEY TO SPECIES OF PHLOlOC4ULON 

I. Sporangia and gametangia visible in surface view in axils of laterals which form loose 
spikes, with 1-2(-3) sporangia and 2-5 gametangia in each axil and subtended by two, 
simple or branched, bracts; sporangia (50-)70-90(-105)~m in diameter l. P. speclabile 
Sporangia and gametangia hidden from surface view. in dense spikes. occurring both in 
the axils of laterals and on their axes; sporangia 100-160( -180) ~m in diameter 

... 2. P. /oecundum 

l. Phloiocaulon spectabile Reinke 1890: 213; 1891: 31. pI. II. Sauvageau 1914: 457. fig. 90. 
Womersley 1967: 205. 

FIGS 60B, 61 
Thallus (Fig. 60B) medium to dark brown. (5-)S-16 cm long. with one to several axes 

from a small discoid base 0.5-1.5 mm across; axes dark brown to almost black, smooth. often 
denuded of laterals below, and above bearing numerous alternate, dense, fasciculate tufts 
along the main lateral branches (Fig. 60B); epilithic. Branching (Fig. 61 A.B) of several orders, 
radial or often subdistichous ncar the apices with laterals every 2-4 segments. with lesser 
laterals determinate and tapering to a point over their last few segments; laterals with a single, 
large. inner cell (later subdivided) and a Single-layered cortex of elongate cells which divide 
transversely. and usually again. to give a row of four cells per segment; loose descending 
rhizoids absent. but appressed rhizoidal secondary cortication developing at base of lateral 
tufts: phaeophycean hairs in clusters in axils of laterals (Fig. 61 B), lost from older parts. Axes 
(Fig. 61C) (300-)500-S00 ~m in diameter. with a smooth-surfaced secondary cortex of cells 
which enlarge and on oldest axes cut off radially chains of smaller cells forming an outer 
secondary cortex; uncorticated laterals SO-120 ~m in diameter with segments LjB (0.5-)0.8-1.0: 
determinate laterals (Fig. 61 A,D) 70-S0 ~m in diameter for most of their length with segments 
LjB 0.6-1.0, shorter near the tips. 

Reproduction. Unilocular sporangia (Fig. 61 D,E) 1-2(-3) in axils of laterals. subtended by 
two, opposite, simple or once (-2) branched bracts. usually inwardly curved, positioned at 
nght angles to the axis and lateral; sporangia with a short 1-3 celled pedicel, sub-spherical, 
(50· )70-90( -105) ~m in diameter. Sexual plants (Fig. 61 F) with small mixed clusters of macro
and microgamctangia borne similarly to the sporangia but subsessile on a small, multicellular 
pad: macrogametangia subsphericaL 60-120 ~m in diameter, with loculi 4-6 I'm across: micro
gametangia subspherical to ovoid, (80·)100-140 ~m across, with loculi 2-4 ~m across. 

J)pc from "SUd-Australien"; in KIEL 

f)istribution: From Geographe Bay, W. Aus\., around southern Australia to Lome, Vic., and 
N.W, Tasmania (Sauvageau 1914, p. 458). 

,';c/ected specimens: Geographe Bay, W. Aus!. (1879; MEL 1578S). Venus Bay, S. AuSL 
drift (H 'olllcrS/C,l', 12.ii.1954; ADU, A 19484, sporangial). Investigator Strait, S. Aus!.. 25 m 
deep, 35° IS'S. 13r 17'E (Watson, 15.1.1971: ADU, A39339, sporangial). Pennington Bay. 
Kangaroo L S. Aus!, drift (Womers/cl', 8.1.1947: ADU, A4383. sexual). Victor Harbor. S. 
Aus!" drift (Parsons, 10.1.1970: ADU, A35030). Kingston, S. Aus\., drift (Womcl's/cy, 27. v, 1963: 
ADU, A26395. sexual), Lome, Vic .. drift ("VOl11crS/CF, 23.1.1967: ADU, A31528). 

Ph/oioCGII/on speclabile is typically a deeper water alga, known from the drift and to 25 m 

* The New Zealand Pli/opogon bOlryocladus (Hooker & Harvey) Reinke (see Womersley 1967. p. 206) 
has been recorded from eastern and southern Australia on the basis of sterile speeimens (Moore 1953, 
p. 16). Until fertile specimens are discovered, Pli/opogon is best regarded as not occurring in Australia. 
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Fig. 61. Phloiocaulon spectabile (A-E, ADU, A19484; F, ADU, A4383). A. Branching pattern. B. Upper 
branches with axillary phaeophycean hairs and two determinate laterals. C. Transverse section of axis 
with extensive secondary cortex. D. Sporangial branch with opposite bracts in the axils of laterals. E. 
Detail of sporangia and bracts. F. Branch of sexual plant with macro- and microgametangia. 
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deep; specimens hom shaded upper sublittoral pools are usually more densely tufted and 
sterile, It appears to be more widespread than P. {(lc('undum on southern Australian coasts, 
differing from the latter species in its more opfn spikes with the reproductive organs visible 
and confined to the axils of Jateral~, 

) Phllliocauion fot'{'undum Sauvageau l<i J 4: 457, figs 85-&9, Womerslcy 1967: 205, 

FIGS 60C, 62A-D 
ThaI/us (Fig, 60e) dark brown, 5-15(-25) em long, with one to a few axes from a small 

discoid base 0,5-1(-2) mm across; axes and lak'rals smooth, denuded in their lower parts, 
bearing above altern a tt:, dense, fasciculate tufts along lhe main laterals; epihthic, Bral/ching 
of several orders, radial to subdistichous ncar the apices with laterals every 2-4(-10) ~egments 
(Fig, 62A), with most laterals determinate and tapering to a point over their upper one third: 
laterals with a single, large, inner cell (later subdivided) and a single-layered cortex of elongate 
cells which divide transversely to give a row of 4-6 (usually 4) celts per segment; loose 
descending rhizoids absent, but appressed rhizoidal filaments developing at base of lateral 
wits; phaeophycean hairs m clusters in axils of laterals ncar apices . .1.\(,.1 (Fig. 6213) 200-400 
(-500) pm in diameter. smooth surfaced, with a secondary cortex which on older axes develops 
an outer cortex of radial filaments of smail cells (Fig. 6213); uncorticated laterals (Fig, 62.'\) 
SO-120 /lm in diameter with segments LjB D.5-D.8 for most of their length, shorter near the 
tapering tipS. 

Reproduction. Unilocular sporangia (Fig. 62C) in dense spikes of overlapping ramuli 
hiding the reproductive organs, with thc sporangia both in axils of laterals (more or less 
subtended by short ramuli) and directly on the axis betv,:een the laterals, each with a short 
pedicel 2-3 segment~ long, subsphericai to ovoid, 100-160(-1 SO) Mm in diameter. Sexual plants 
(Fig. 62D) with small. mixed, clusters of macro- and microgametangia borne similarly to the 
sporangia on axes and in axils of laterals; macrogameIangia subspherical to ovoid, 120-140/lm 
in liJameter, with loculi 4-6/lm across; microgamelangia subspherical to slightly lobed. 
(120-) 140-160 /lm in diameter, with loculi 2-4 /lm across. 

J:vpe from Port Fairy, Vic. (HaI'Ver, 1854); in TeD. 

Distribution: From Robe, S. Aust. 10 the Snowy R. mouth. Vic., and around Tasmania. 

Selected specimens: Robe, S. Aust.. 3-5 m deep under ledges (Mitchell, March 1959; ADU, 
A22883. sexual). Port MacDonnell, S. Aust.. reef pools (Womersley, 25.i.1967; ADU, A31691, 
sexual). Lady Julia Percy I.. Vic, 8-13 m deep (Shepherd, 5.1.1968; ADU, A32326, sexual). 
Port Fairy, Vic., drift (Muir. Jan, 1950; ADU. A15785, sporangial), Snowy R. mouth, Vic. 
(Mucller; MEL, 15770). Ulverstone, Tas., drift (Gordon, 18.1,1966; ADU, A30102). Blow Hole, 
Eaglehawk Neck, Tas., drift (Levring, I.xi.1948; ADU, A56215). Port Arthur. Tas, (Lucas, 
Feb, 1927; HO, 68949). 

P. foecundum appears to be restricted to heavily shaded pools or under ledges, or deeper 
water, on the south-east coasts of Australia. It differs from P. spectahile in having dense spikes 
of numerous overlapping laterals which hide the reproductive organs from view; the repro
ductive organs are borne in the axils and on the axes of the spikes, between the laterals. 

FAMILY CLADOSTEPHACEAE Oltmanns 

Thallus usually densely tufted with several subdichotomous erect axes from a crustose 
base, usually epilithic. Branching of main axes and laterals hypacroblastic. with more or less 
verticillately arranged determinate laterals arising from the superior secondary axial segments, 
and with acroblastic branching; phaeophycean hairs present; segments of main axes showing 
secondary growth in length and width (auxocaulie) and becoming corticated by several layers 
of isodiametric cells. 

Ufe history diplohaplontic and isomorphic. 
Reproduction by unilocular sporangia or plurilocular gametangia with isogameles, horne 

laterally on determinate laterals produced from the outer cortical cells. 
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A family of a single genus characterised by the subdichotomous axes bearing short. 
determinate, whorled or irregularly disposed laterals. 

Genus CLADOSTEPIWS C. Agardh 1817: xxv 

Thallus 5-25 cm long, with one to several subdichotomous axes from the crustose base. 
epilithic. Branching of axes and indeterminate laterals hypacroblastic. with the superior of the 
two secondary segments producing a whorl of determinate laterals. which may remain verti
cillate or become densely crowded along the aM'S ("spongiosus" form); axial segments subdi
viding both transversely and longitudinally and undergoing secondary growth, with a dense. 
parenchvmatous cortex developing and surrounding the determinate laterals. Delerlllil1tJl1' 
laterals 1-3 mm long, with I to a few laterab developed acroblastically and bearing hairs in 
their axils. 

Rcproduction by pedicellate unilocular worangia and plurilocular gametangia (i<,ogamouSJ 
horne laterally on lateral ramuli densely clustered on older parts of ind{'terminate axes. 
developed from outer cortical cells. 

Lcctotl'PC specics: C. SpOlIglOSUS (Hudson) C. Agardh. 

A genus of I to a few (?) species (Sauvageau 1914. PP. 601-604) with C. I'crticJ!lalus being 
considered synonymous with C. spongioslls. 

Cladostephus spongiosus (Hudson) C. Agardh 1817: xxvi. Prud'homme van Reine J 972b: 142. 
Sauvageau 1914: 581, 602, figs 126-121'. 
C. verticillatus (Lightfoot) C. Agardh 1817: xxvi. Sauvageau 1914: 41)8, 601. figs 93-
125. Womersley 1967: 206. 

FIGS 60D. 62E-G 
{'hal/us (Fig. 60D! medium brown. 5-20 cm long. with one to several repeatedly subdi

chotOllloUS, linear axes 1--3 mm in diameter, from the crustose hase. epilithic (rarel:,; epiphytic). 
Brandunr; of axes usually at moderate 10 long intervals, sometimes al short intervals, bearing 
closely packed and indistinct whorls of determinate latnals in shallow-water plants or distinct 
whorls in deeper-water plants: axes heavily corticated. denuded below, 300-500).lm in diam
eter. Dc[crmlllale laterals (Fig. 62E) usually upwardly curved, eeorticate. at first simple but 
developing 1 to 3 laterals, often with axillary phaeophycean hairs. branched acroblastically. 
(500- )600-1000).lm long. tapering basally and apically and 40-60).lm in diameter. 

Reproduction by sporangia and gametangia borne on more or less straight and densely 
clustered ecorticate, usually simple, laterals 400-600 f.im iong and 18-24(-30),um in diameter 
with segments LIB 0.2-0.6(-1.0), developed from outer cortical cells of older and mid parts 
of axes (mainly in winter), at first arising between the determinate laterals. Unilocular 
sporangia (not observed on Australian plants) with a 1-3 celled pedicel, ovoid. 55-80,um long 
and 35-55 IJ.m in diameter (Sauvageau 1914. p. (01): plurilocular gametangia (Fig. 62F,(i) 
with a 1-6 celled pedicel, in groups of 1-3, ovoid to elongate ovoid. (25-)30-60f.im long and 
20-30/.tm in diameter, with loculi 3-4/.tm across. 

'(vpe from England: lectotype in BM. 

Distrihlllion: Widespread on temperate coasts of the North Atlantic and southern hemisphere. 
In Australia. from Yanchep, W. Aus!.. around southern Australia and Tasmania to Keppel 

Bay. Qld. Fertile from April to November. 

Se/cc{ed specimens: Cottesioe, Perth, W. Aus!.. drift (Lel'ring, 16.vi.1948; ADU. A56279). 
Point Sinclair, S. Aust. drift (Womerslel'. 25.1.1951: ADU. A 13891). Port Noarlunga. S. Aust. 
(/farris, Aug. 1943: ADU, AI808). Baudin Rocks, Guichen Bay. S. Aus!.. 2-3 m deep 
(Shepherd, 15.ii. I 975: ADU, A46L03). Bridgewater Bay, Vic .. upper sublittoral Uf'ofnersle.l'. 
15.v.1982: ADU, A55543). Taroona, Tas., 3-6 m deep (Shepherd. 19.iii.1975; ADU. A46281). 
Guerilla Bay. 14 km S of Batemans Bay. N.S.W .. upper sublittoral (Barrett. 2.viii.1977; ADU. 
A48214). Keppell Bay, Qld (MEL. 15435). 
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Fig. 62. A-D. PhlolOcaulon foecundum (A,B,D, ADU, A32326; C, ADU, AI5785). A. Upper branch 
system with indeterminate and determinate laterals and axillary phaeophycean hairs. B. Transverse 
section of old axis showing primary and secondary cortex. C. Longitudinal view of axis of sporangial 
plant. D. Axis of sexual plant with macro- and microgametangia. E-G. Cladostephus sponglOIus (ADU. 
A55543). E. Longitudinal section of an axis showing upwardly curved determinate laterals and short 
simple, ecorticate laterals. F,G. Fertile laterals with plurilocular gametangia. 
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Prud'homme van Reine (1972b) has discussed the species of C/advsleplius and regards 
most as forms of C. spongiosus. As in other countries, shallow water Cladoslephus in southern 
Australia is usually the "spongiosus" form with obscure whorls of determinate laterals, whereas 
deeper water specimens are usually distinctly verticillate. The two forms recognised by 
Prud'homme van Reine as f. spongiosus and f. verticil/ata (Lightfoot) P. van Reine are 
ecologically based and doubtfully worth separating taxonomically. 

ORDER DICTYOT ALES Kjellman 

Thallus erect or partly prostrate, simple or f1abellate to dichotomously (or becoming 
laterally) branched with more or less ligulate branches; branching usually complanate (spiral 
and much divided in Lobospira) with at least lesser branches and usually all branches strongly 
flattened; attachment by basal rhizoids which usually form a matted hold last. Growth by 
either a single, usually prominent. slightly protruding or sunken apical cell dividing equall} 
to give dichotomous branches, or by a terminal and marginal row of numerous apical cells 
which divides or splits irregularly 10 initiate lateral branches; in each case followed by regular 
transverse and then longitudinal divisions. Structure in cross section usually of regularly 
arranged cells which in some genera become rounded and laterally displaced, differentiated 
into a small-celled densely phaeoplastic cortex 1-5 cells thick formed by further transverse 
and longitudinal divisions than in the medullary cells. and an inner medulla 1-8 cells thick. 
usually of distinctly larger cells and with few phaeoplasts: phaeoplasts discoid, without pyr
enoids. Phaeophycean hairs present in scattered tufts or concentric zones, developed from 
patches of surface cortical cells. 

L(fe history dipiohaplontic and isomorphic. usually dioecious with distinct sporophytic. 
female and male thalJi; in many taxa sexual plants are much rarer than the sporophytes and 
in some species sexual plants are unknown; such taxa may be apomeiotic. 

ReproductIOn. The sporophyte by scattered or clustered unilocular sporangia with one. 
four or eight non-motile spores (meiospores or apomeiotic mitospores). usually borne super
ficially on the cortex. The gametophytes oogamous, with sori of closely adjacent ovoid oogonia 
on female plants, and sori of antheridia usually surrounded by sterile paraphyses (or occa
sionally sunken in the cortex) and with each locule producing a uniflagellate sperm. Repro
ductive organs borne on both sides of the thallus in most taxa. 

The Dictyotales is a distinctive order and members can usually be readily recognised by 
their apical growth, flattened thallus, regularity of the cells in cross section. the tufts of surface 
hairs, and the characteristic sporangia. In many taxa sexual plants are rare and it is likely that 
meiosis in the sporangium does not always occur; this has been shown in Padina by Gaillard 
(1972) and Liddle (1972), and in Taonia by Mathieson (1966). In many species, however. the 
sporangia divide only shortly before release of the spores. In some species, the apparent 
preponderance of sporangial plants may be due in part to sexual plants being commoner in 
deeper water and less frequently collected. 

The Dictyotales have usually all been placed in one family. the Dictyotaceae. but with 
recognition of two tribes. the Dictyoteae and Zonarieae, based on the presence of a single 
apical cell or a terminal row of apical cells. J. Agardh (l894a) recognised four families. 
including the Zonariaceae, and the families Dictyotaceae and Zonariaceae may seem warranted 
on the basis of apical development of mature thalli. However, juvenile stages of some 
Zonarieae, such as the "Vaughaniella" stage of Padina, have a single apical cell. making the 
recognition of two families less satisfactory. 

The distinctive tropical genus Dictyotopsis Troll has been shown to be a member of the 
Dictyotales by Allender (1980). who places it in a separate family. Dictyotopsidaceae. on the 
basis of the single apical cell segmenting laterally and the monostromatic thallus; its repro
duction is still unknown. 

A further genus and family (the Scoresbyellaceae) is here assigned to the Dictyotales. The 
habit (very similar to a broad Dictyota or Dilophus), fairly regular transverse section structure 
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with a relatively thin thallus (4-6 cells thick), the tufts of surface hairs. the typical male sori. 
and the single apical cell all point to the Dictyotales. However, the apical cell is orientated 
lengthwise to the thallus and segments on both sides. in contrast to the transverse orientation 
with posterior segmentation in the Dictyotcac. and this provides a distinctive difference from 
the latter group. 

The Dictyotales are particularly well represented in the temperate southern Australian 
region, with 15 genera and 40 species of a world total of about 18 genera and about 100 
species. Although often regarded (e.g. Bold & Wynne 1985, p. 336) as best developed in 
tropical and subtropical seas, the order is richer in southern Australia than any warmer region. 

KEY TO FAMILIES AND TRIBES OF DICTYOTALES 

I. Growth from a single apical cell 2 
I. Growth from a terminal marginal row or cluster of apical cells, at least in mature thalli 

. DfCTYOT ACEAE-ZON AR IEAE 

2. Apical cell usually orientated transversely to the branch apex. in some taxa more or 
less conical. usually slightly protruding, segmenting posteriorly 

DfCTYOTACEAE-DICTYOTEAE 
2. Apical cell orientated longitudinally to the branch apex, sunk in a depression, seg-

menting on both sides SCORESBYELLACEAE 

FAMILY DICTYOT ACEAE Lamouroux ex Dumortier 

With the characters of the order, but in the Dictyoteae the single apical cell is orientated 
transversely to the branch apex or is conical. and segments are cut off only from its lower 
side. 

TRIBE DICTYOTEAE Greville 

Thallus diehotomously or becoming laterally branched by unequal development, branches 
compressed to flat. with a small-celled. densely phaeoplastie cortex 1-5 cells thick and a large
celled, not or sparsely phaeoplastic medulla 1-4(-7) cells thick. Growth from a single, trans
versely orientated apical cell. usually slightly protruding at the apex. 

Reproduction with the sporophyte producing tetrahedrally divided letrasporangia and by 
separate female and male plants with oogonial and antheridial sori. 

The Dictyoteae is a well defined tribe of four genera. all present in sOllthern Australia. 
The differences between the genera are useful ones which are satisfactory for most species. 
but some plants and a few species from elsewhere [e.g. Pachydictyoll aegemme Allender & 
Kraft (In), p. 116) from Lord Howe Island, which has a cortex two cells thiek only at the 
thallus margins] "only just" qualify in their particular genus. 

KEY TO GENERA OF DICTYOTEAE 

I. Surface of thallus with or without proliferations or surface ramelli; transversI.' section with 
a single cortical layer and a single medullary layer (rarely ellher layer is 2 cells thick ncar 
the base of occasional (J/ossophora plants) 2 

I. Surface of thallus without proliferations (except rarely, following damage, or in Dilophus 
marRina/us); transverse section at least marginally with either more than one medullary 
layer, or on old parts, more than onc cortical layer around the branch 3 

2. Thallus without surface proliferations or ramelli, except occasionally from near the 
ba,e or margins; usually less than 1.5 cm broad, regularly branched .. DICTYOTA 

2. Thallus surface usually densely covered with ramelli 1-3 mm long; thallus usually 
1-5 cm broad, sparingly subdichotomouslv branched GLOSSOPHORA 
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3. Thallus 2-4 medullary cells thick at least marginally. cortex single layered . D1LOPHUS 
3. Thallus with a single layer of medullary cells and a cortex 2-5 cells thick around on older. 

lower branches . PACHYDICTYON 

Genus DICTYOT A Lamouroux 1809a: 33 L 110m. COliS. 

Thallus dichotomous or becoming irregularly laterally branched. complanate or largely 
50,2-40 cm long with branches 1-10 mm broad, axils usually rounded, basally attached usually 
by rhizoids. Growth by a single apical cell, slightly to distinctly protruding, segmenting by 
transverse and then longitudinal walls to form, throughout the thallus, a monostromatic. large
celled medulla with a monostromatic small-celled cortex. Phaeoplasts numerous in each 
cortical cell, discoid. Phaeophycean hairs present as scattered tufts. 

Life history diplohaplontic and isomorphic. 
Reproduction. Unilocular tetrasporangia scattered or grouped, on both surfaces of the 

thallus, external to the cortex. producing four large, non-motile meiospores. Sexual thalli 
usually rare, dioecious, with either scattered sori of oogonia or of antheridia (surrounded by 
sterile paraphyses). 

Lectotype species: D. dichotoma (Hudson) Lamouroux. 

A genus of numerous species, many of which are separated only with uncertainty from 
others, mainly on habit and dimensions. There are few good specific concepts in DiCl,vota and 
the degree of morphological variation in many species is considerable. Detailed comparisons 
are needed between the Australian species described below and similar species from other 
countries. 

This account of southern Australian species should therefore be taken as tentative. 

KEY TO SPECIES O}<' DlCTYOTA 

I. Thallus with occasional irregular proliferations and with basal, tcrete, multicellular attach
ment fibres; sporangia (and antheridial, probably also oogonial. sori) in more or less square, 
block-like patches across the branches, on alternating concave surfaces I. D. pro/(fera 

I. Thallus only rarely with proliferations and without basal attachment fibres but with a 
holdfast of unicellular rhizoids; sporangia scattered or in elongate sori over the flat thallus 

.2 

2. Thallus with elongate sori of sporangia; branches (2-)5-25(-30) mm broad 3 
2. Thallus with scattered (singly or in small groups) sporangia; branches 0.3-6(-8) mm 

broad .4 

3. Thallus medium to dark brown. when mature 20-40 cm long and 1-2.5(-3) cm broad and 
usually with unbranched upper parts often 10-15 em long. with hair tufts and sori oftcn 
more or less in lines across the branches 2. D. naevosa 

3. Thallus olive-brown to medium brown, usually 10-30 cm long and 3-8(-12) mm broad, 
branching fairly close to the apices. with scattered hair tufts and sori 3. D, diemensis 

4. Thallus regularly dichotomous. branches usually 3-8 mm broad with rounded apice~ 
(occasionally tapering to narrow apiculate apices), or 1-3(-4) mm broad with elongate, 
bare, lower parts (in var. intricata); sporangia densely scattered on broader forms. less 
so on narrower forms .. 4. D. dlchotomll 

4. Thallus regularly dichotomous and relatively slender [0.3-\(-1.5) mm broad], or 1-3 mm 
broad and either with alternate laterals or proliferous below: sporangia usually sparse 

........ . .. 5 

5. Branches 0.3-1(-1.5) mm broad, dichotomous. not proliferous below; apical cell hemispher-
ical, protruding 5. D. jilrcel/Ilta 

5. Branches usually (1-)1.5-3 mm broad, dichotomous with proliferations developing from 
mid and lower parts of the thallus, or with alternate, tapering laterals and with no or few 
lateral proliferations; apical cell hemispherical to transversely lenticular 6 
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6. Thallus 1-2(-3) mm broad, dichotomous with lateral proliferations developing from 
mid and lower parts of oldcr thalli; sporangia 50- 100 ~m in diameter 

.... 6. D. allem(fida 
6. Thallus (1-)2-3( -4) mm broad, with alternate laterals and usually without proliferations: 

sporangia (80-)100-160 mm in diameter ... 7. D. feneSlrata 

l. Dktyota prolifera Lamouroux 1809b: 42. Womersley 1967: 210. 
D. radicans Harvey 1855c: 536: 1859a: pI. 119. 

FIGS 63A, 64A-D 
Thallus (Fig. 63A) medium to dark brown. 5-20 cm long, irregularly alternately branched 

at intervals of (0. 5-) 1-3 cm, branches usually broadening from their base upwards, occasionally 
tapering near apices, 2-4(-7) mm broad, with the apical cell usually in a truncate apex or slight 
depression. Branches with occasional to numerous, irregular, surface proliferations. some 
developing into branch lets. with a terete base several cells in diameter. Attachment of thallus 
by numerous long, terete, fibres (Fig. 63A), 200-500 ~m and 8-12 cells in diameter, issuing 
from the thallus surface near the base: epiphytic or epilithic. Cortical cells 15-20 11m across, 
LIB (1.5-)2-3(-4). 

Reproduction. Tetrasporangia (Fig. 64A,B) 100-180 11m in diameter. in more or less 
square, block-like patches on alternating sides of the thallus with the branch centrally concave 
to each patch and thus undulate; tetrasporangia sparsely to densely grouped in each patch. 
Oogonia unknown. Antheridial sori (Fig. 64 CD) in similar concave, alternating patches to 
the tetrasporangia, sori irregular to slightly elongate in shape, 200-400 11m across. with indi
vidual antheridia (Fig. 64D) 60-100 11m long and 15-30 11m in diameter. 

7~l'pe from "Nova Hollandia" (Peron); in Herb. Lamouroux, CN. 

Distribution: From Rottnest I., W. Aus!. around southern Australia to Walkerville, Vic .. and 
the N. coast of Tasmania. Records from outside southern Australia are doubtful (Womersley 
1967. p. 210). 

,",'elected specimens: Point Peron. W. Aust; drift (Royce 948, 22.ii.1951; ADU, A 14150). 
Point Sinclair, S. Aus!., drift (JFomers/ey, 7.ii.1954; ADU. A 19576). Egg I.. Isles of St Francis. 
S. Aus!.. 32-38 m deep (Shepherd, Il.i.1971: ADU, A38036). Marion Bay, Yorke Pen., S. 
Aus!., drift (Womersley. 9.iv.1950; ADU, AI3163). Seal Beach. Kangaroo L S. Aus!., drift 
(Womersle.\', 21.i.1965: ADU. A28588, male). Walkerville. Vic., drift (Smkora A2181. 9.iii.1975; 
ADU, A48553). Guyton Point. Robbins I., Tas., drift (Wollaston & Mitchell, 23.ii.1964; ADU. 
A27720). 

D. pro/(lera is a deep-water species, known largely from the drift but also collected from 
7 to 38 m deep in South Australian waters. It is characterised by the terete attachment fibres 
and the block-like, often sparse, patches of tetrasporangia or antheridial sori on alternating, 
concave, surfaces of the branches. 

2. Dictyota naevosa (Suhr) J. Agardh 1848: 95. De Toni 1895: 266. Kuetzing 1859: 13, pI. 31 
fig. I. 
Zonaria nerl'osa Suhr 1834: 723, fig. 4. 

FIGS 638, 64E 
Thallus (Fig. 63B) medium to dark brown. occasionally light brown when fresh. usually 

20-40 em long with branches 1-2.5(-3) em broad, subdiehotomously branched (2-)5-10 cm 
apart. commonly with unbranched upper parts often 10-15 em long, with rounded axils and 
apices; proliferations present only after damage. Holdfast of rhizoids and sometimes with a 
few. subterete, short. stolons; epilithic. Cortical cells (15-)20-30( -40) 11m across, LIB 1-2(-3). 
with the medullary cell outlines usually conspicuous in dried specimens. Cortex forming 
compact, short, filaments of 2-6 cells in the central part very close to the base. Medulla 
monostromatic, rarely 2 cells thick very near the base. Hair tufts often more or less in lines 
across the branches, hairs 15-20 11m in diameter. 
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Fig. 63. A. Dieiyota prolifera (ADU, A28588). B. Dietrota Iwevosa (ADU, AI9176). C. Dictyota 
diemensis. broad form (ADU, A35639). D. Diclyoia diem ens is, narrow form (ADU, A56304). 
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Reproduction. Tetrasporangia (Fig. 64E) 80-120(-180) /.1m in diameter, grouped into elon
gate-ovoid sori mostly 2-4 mm long and 1-2 mm across, centred around hair tufts, often with 
other scattered sporangia. Sexual reproduction unknown. 

fFpe from Algoa Bay, South Africa (Ecklan); in LD? 

Distrihution: Southern coast of South Africa. 
In southern Australia, from Port Denison, W. Aus!. to Port Willunga, S. Aus\. 

Selected specimens: Port Denison, W. Aus\., 1-5 m deep on jetty (Krafi. 14.xii.1971; ADU. 
A411(8). Mandurah, W. Aus!., drift (Oberlander. 2I.i.1961; ADU, A24711). Head of Great 
Australian Bight. S. Aust.. drift ( Wamersle,v. 4.ii.1954; ADU, A 191 76). Point Sinclair, S. Aus\., 
unft (Womers{ey, 25.i.1951: ADU, AI3602 and 7.ii.1954: ADU. AI9577). Masillon L Isles 
ot'St Francis, S. Aus\.. 13-1801 deep (Shepherd, 5.i.1971; ADtI. A380(5). Marion Bay, Yorke 
Pen., S. Aust.. drift (WamersleJ', 9.iv.1950; ADU, AI3134). Investigator SIr., S. Aust.. 31 m 
deep. 35 0 21 IS, 13 r 17'E (Watson, 24.i. 1970; A DU. A38394). Port Noarlunga, S. Aust., 24 m 
deep 5 km offshore (O£lal1(1)" 3.ii.1981; ADU. A52097). Port Willunga, S. Aust., drift (Wom
en/cy, 24.iv.1948; ADU, A8370). Western R., Kangaroo I., S. Aust .. drift (Womersley. 7.1.1946; 
ADU. A2988). 

D, naerosa is apparently a deep water species, known from the drift and to 31 m deep. 
It is the largest southern Australian species of Dicl.vota, and agrees well with Isaac specimens 
in ADU from South Africa, though less variable in width and colour. Near the base in large 
plants. the central part only develops filaments 2-6 cells long, forming a compact tissue. and 
occasional divisions of the medullary cells occur. These variations from Die/rota structure 
are not sufficiently dlstmctive to refer D. nael'osa to a ditferent genus. Distinctions between 
J), nael'osa and D. diemensis are discussed under the latter species. 

3. Dictyota diemensis Kuetzing 185Q: 14, p1.34. Womersley 1967: 209. 
D. naerosa sensu Harvey 1862: pI. 186. 

FIGS 63(',0, 64F,G 
Thallus (Fig. 63C.D) light brown to olive-brown. sometimes dark brown, (5-) I 0-30 cm 

long with branches (2-)5-10(-14) mm broad, irregularly alternately to dichotomously branched 
at intervals of 1-5 cm and usually within 1-2 cm of the apices, branches usually broadening 
fi'Om their base upwards and tapering to rounded apices; proliferations occasional following 
damage. Holdfast of rhizoids: epilithic. Cortical cells (10-)15-25(-30) /.1m across. LIB 1-2(-3), 
with the medullary cell outlines moderately conspicuous in older parts of dried specimens. 
Hair tufts scattered, hairs (8-) 10-\5 p;m in diameter. 

Reproduclion. Tetrasporangia (Fig. 64 F,G) (80-) 1 00-180/.101 in diameter. grouped usually 
into conspicuous elongate-ovate to lenticular sori (Fig. 63(') 1-2 mm long and 0.5-1 mm 
across, centred around hair tufts, with other scattered sporangia. Oogonia in scattered, rounded 
to elongate-ovate, sori I 50-400(-700) /.1m long and 120-250 /.1m across; oogonia 50-80 p;m long 
and 35-50 p;m in diameter. Antheridia in scattered. elongate-ovate, sori 300-600 p;m long and 
200-300/.lm across; antheridia 50-80 p;m long and 20-35 /.1m in diameter. 

T1'pe from George Town, Tas. (flarve,V); in Herb. Sonder, MEL, 17031. 

Distrihution: From Point Sinclair, S, Aust. to Port Phillip Heads, Vic. and around Tasmania . 

. ')'efected specimens (all sporangial unless stated): Point Sindair. S. Aus!., upper sublittoral 
pool (Womerslel', 8.ii.1954; ADU, A 19554). Elliston, S. Aust., 7 m deep (Shepherd, 21.x.I970: 
ADU. A37540). Point Avoid. S. Aus!.. drift (Womersley, 2.xii.1975; ADU, A46860). Ponda
lowie Bay, S. Aust., drift (Womersle.\', 9.xi.19&0; ADU, A51859-"Marine Algae of southern 
Australia" No.253). Port Noarlunga, S. Aust., 3-5 01 deep (Nielsen, 3.xii.1966; ADU, A30997). 
Aldinga, S. Aus!., upper sublittoral (Womers/ey, 1.i.1965; ADU, A28575). Vivonne Bay, 
Kangaroo I., S. Aust.. drift (JVomers/cy, 2.i.1949; ADU, A 10604). Judith Cove. West I., S. 
Aus\., 3-5 m deep (Shepherd, 5.xi.1966; ADU, A3l582, sporangial, female and male). Port 
Elliot, S. Aust., drift (Wol1lers/cy. 3I.xii.1984; ADU. A56304-H Marine Algae of southern 
Australia" No.253a). Lady Julia Percy I., Vic .. 8-13 01 deep (Shepherd. 5.i.1968; ADU. 
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Fig. 64. A-D. Dietyota prolifera (A,B, ADU, A19576; C,D, ADU, A28588). A. Thallus with sporangial 
sori on opposite sides in concave undulations, with small proliferations. B. Transverse section of thallus 
with undivided sporangia. C. Thallus with male sori on opposite sides. D. Transverse section of male 
sorus with antheridia and paraphyses, and a young hair tuft from opposite surface. E. Dietyota naevosa 
(ADU, AI3602). Transverse section of thallus with undivided sporangia. F. Dietyota diemensis, broad 
form (ADU, A35622). Transverse section of thallus with undivided sporangia. G. Dietyota diemensis, 
narrow form (ADU, A56304). Transverse section of thallus with undivided sporangia. H-M. Dietyota 
diehotoma (ADU, A26409). H. Surface view of branch with scattered sporangia and hair groups. I. 
Transverse section of thallus with sporangia. J. Surface view of branch with oogonial sori. K. Transverse 
section of thallus with an oogonial sorus. L. Surface view of an antheridial sorus with sterile peripheral 
paraphyses. M. Transverse section of thallus with an antheridial sorus. 
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A32325). Ulverstone, Tas., drift (Gordon, 18.i.1966; ADU, A30111, female and male). Marion 
Bay, Tas., 6 m and 10-12 m deep (Shepherd, 13.ii.1970; ADU, A35622 and A35639 resp.) 

D. diemensis was separated by Kuetzing (1859, p.14) from the South African D. naevosa 
which Harvey (1862, pI. 186) had recorded from George Town, Tasmania. However, it now 
appears that D. naevosa (see above) occurs from Western Australia to Gulf St Vincent, S. 
Aust., while D. diemensis is essentially an eastern species. D. diemensis is variable in thallus 
dimensions, and specimens growing in rock pools are typically narrower (usually 3-6 mm 
broad-Fig. 63D) than deeper water specimens (6-12 mm broad-Fig. 63C); this applies even 
in Tasmania, where the broadest specimens (e.g. A35639) occur in deep water and narrow 
specimens (e.g. A30111) are also known. The degree of association of sporangia into sori is 
also variable, but evident to some degree in all specimens. and the broad form usually has 
more frequent pedicel cells to the sporangia than the narrow forms. 

The distinctions between D. naevosa and D. diemensis need further study, but the former 
has a dark brown, broader and usually larger thallus than the latter. 

4. Dictyota dichotoma (Hudson) Lamouroux. Harvey 1847: pI. 103. Womersley 1967: 20S. 
D. apicufata J. Agardh IS94a: 67. Womersley 1967: 20S. 

FIGS 64H-M, 65A,B 
Thallus (Fig. 65A,B) usually medium brown, darker near the base, 2-20 cm long, fairly 

regularly dichotomously branched at intervals of 0.5-1 (-3) cm, branches (2-)3-7(-10) mm broad 
(down to I mm near apices of var. intricata), usually more or less linear and tapering only 
slightly from lower to upper parts of the thallus, rarely spirally twisted, axils more or less 
rounded, apices of branches rounded and usually 3-4 mm broad just below the apices (nar
rower in var. intricala), with occasional specimens tapering in upper O.S-I em to apiculate 
apices: proliferations usually absent except as a response to damage, occasionally present 
marginally. Holdfast of rhizoids; mainly epilithic. Cortical cells 14-20 J,Lm across, LIB 1-2(-4). 
Hair tufts scattered, hairs 10-18 J,Lm in diameter. 

Reproduction. Tetrasporangia (Fig. 64H,I) 70-110 p.m in diameter, usually densely scat
tered (singly or in small groups) over the thallus except close to the margins. Oogonia (Fig. 
64J,K) in scattered, irregularly ovate sori 150-400 J,Lm long and 120-250 p.m across; oogonia 
60-90 p.m long and 3~-SO J,Lm in diameter. Antheridia (Fig. 64L,M) in scattered, ovate to 
irregularly elongate sori (ISO-)250-600 J,Lm long and ISO-2S0 p.m across; antheridia 60-80 J,Lm 
long and 20-30 J,Lm in diameter. 

Type from England; probably lost. 

Distribution: Widespread in temperate waters and extending into both subtropical and colder 
waters. 

In Australia, from Whitford Beach, W. Aus!. around southern Australia and Tasmania 
to southern Queensland; probably further north on both eastern and western coasts. 

Selected specimens: Whitford Beach, Perth, W. Aust., 4 m deep (Cook, 20.viii.1979; ADU, 
A50561). Waterloo Bay (Elliston), S. Aus!., I m deep (Johansen, 28.x.19S1; ADU. A52740, 
female). Coffin Bay, S. Aus!., 1-2 m deep (P. Womersley, l.xii.1975; ADU, A46797). N. 
Spencer Gulf, S. Aust., 10 m deep (Shepherd, 6.ix.1973; ADU, A44328). Glenelg, S. Aust., IS 
m deep on artificial reef (Branden, 2.xii.1975; ADU, A46746, female). Port Noarlunga, S. 
Aust., 21 m deep, S km offshore (Ottaway, 8.xii.1980; ADU, AS2120, female). E. side Ballast 
Head, Kangaroo I., S. Aust., upper sublittoral (Womersley, 3I.x.1947; ADU, A6102). Robe, 
S. Aust., upper sublittoral pools (Womersley, 25.viii.l960; ADU, A24478). Apollo Bay. Vic., 
O-O.S m deep on pipeline in dock (Owen, l.ix.1971; ADU, A394S9). Crawfish Rock, Western
port Bay, Vic., 0-3 m deep (Watson, l5.ix.1968; ADU, A32753). Bluestone Bay, Freycinet 
Pen., Tas., 6 m deep (Brown, McGeary & Womersley, 4.xi.1982; ADU, AS6274). Watson Bay, 
Sydney, N.S.W., uppermost sublittoral (Womersley, 27.xii.1962; A26409, sporangia I, male and 
female). 
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Fig. 65. A. Dietyota diehotoma (ADU, A52740). B. Dietyota dicholoma vaT. intricala (ADU, A 1043 I). 
C. Dietyota fureellata (ADU, A8384). D. Dictyota alternifida (ADU, A56812). E. Dietyora fenestrata 
(ADU, A35640). 
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var. intricata (C.Agardh) Greville 1830: 58. Venus Bay, S. Aust., reef pools (Womersley, 
17.i.1951; ADU, AI5169). Port Clinton, S. Aust., low eulittoral (Womersley, 18.ix.1981;; ADU, 
A52912) Ameriean R. inlet, Kangaroo I., S. Aust., in Posidonia beds off Strawbridge Point 
(Womersley, 26.i.1946; ADU, A3142). Pig I., American R. inlet, Kangaroo I., S. Aust., upper 
sublittoral (Womersley, 30.xii.1948; ADU, A 10431). 

Most of the above southern Australian specimens agree well with specimens from England. 
In sheltered areas such as American R. inlet on Kangaroo Island, Venus Bay and Port Clinton, 
plants are narrower than normal, with long interbranch segments, and are placed in var. 
intricata (C. Agardh) Greville; to what extent this variation is ecological is not established. 
One such specimen (ADU, A3142) also shows distinctive, thick, inclusions on the end walls 
of seattered medullary cells, as seen in surface view of the branches. Specimens from Crawfish 
Rock (e.g. A32753) show more small marginal proliferations than usuaL 

D. apiculata J. Agardh (I 894a, p. 67), from Port Phillip, Vic. (Wilson), lectotype in Herb. 
Agardh, LD (48813), has the general dimensions and habit of D. dichotoma, with scattered 
sporangia, but tapers over the upper 0.5-1 cm to apiculate apices. A few other such specimens 
are known from Port Phillip (e.g. Macpherson, 12.xi.1961; ADU, A28550), and are interpreted 
as growth forms of D. dichotoma, as suggested previously I (Womersley 1967, p. 208). Further 
studies on variation in species of Dictyota within Port Phillip are clearly desirable. 

5. Dictyota furcellata (C. Agardh) J. Agardh 1848: 90; I 894a: 80. Womersley 1967: 209. 

FIGS 65C, 66A-C 
Thallus (Fig. 65C) medium to dark brown, usually 5-20 cm long with branches 0.3-1.0 

(-1.5) mm broad, mostly strictly dichotomously branched 2-10(-15) mm apart, with no or few 
proliferations (if present, then small and from lower parts), with acute to broad and often 
rounded axils, branches tapering only slightly. Holdfast of rhizoids from the basal, often 
entangled, branches; epiphytic or epilithic. Apieal cell (Fig. 66A) hemispherieal and surmount
ing the narrow branch apex. Cortical cells 10-16(-18) J.tm across, LIB (1-)2-4. Hair tufts 
scattered, sparse but conspicuous, hairs 8-14 /Lm in diameter. 

Reproduction. Tetrasporangia (Fig. 66B,C) 80-120 /Lm in diameter, scattered singly or in 
small groups, usually sparse. Oogonial sori irregularly ovate, scattered, 200-400 J.tm long and 
150-350 J.tm across; oogonia 80-100/Lm long and 40-60 IJ.m in diameter. Antheridial sori 
elongate-ovate, scattered, 300-700/Lm long and 100-200 /Lm across. 

Type from Shark Bay, W. Aust. (Gaudichaud); in Herb. Agardh, LD, 49414 (the type sheet 
is without a locality but is the only C. Agardh specimen in LD). 

Distribution: From Shark Bay, W. Aust. around southern Australia to Westernport Bay, Vic., 
and the N. coast of Tasmania. 

Selected specimens: Carbla Beach, Shark Bay, W. Aust. (Cambridge, 24.vii.1976; ADU, 
A51716). Egg I., Isles ofSt Francis, S. Aust., 35 m deep (Shepherd, 7.i.1971; ADU, A38089). 
Mangrove Point, upper Spencer Gulf, S. Aust., drift (Womersley, 31.xii.l950; ADU, A13686, 
male and female). Investigator Strait, S. Aust., 23 m deep, 35°17'S, I3rl7'E (Watson, 
15.i.1971; ADO, A41024). Port Willunga, S. Aust., lower eulittoral pools (Womersley, 24.iv.1948; 
ADO, A8384). Rocky Point, Kangaroo I., S. Aust., upper sublittoral (Womersley, 18.i.1948; 
ADU, A6976). Crawfish Rock, Westernport Bay, Vic., 6 m deep (Watson & Womersley, 
16.i.1974; ADU, A44850). Greens Beach, N. Tas., rock pool (Wollaston & Mitchell, 4.iii.1964; 
ADU, A27576). 

Dictyota furcellata occurs from rock pools on sheltered coasts to deep water (e.g. 35 m 
deep for A38089). It is distinguished essentially by the very narrow and regularly dichotomous 
branches, each with a hemispherical apieal cell, though some specimens are broader than the 
filiform type and most other specimens, with their lower parts becoming 254 about 1.5 mm 
broad in contrast to the typical 1 mm broad. The Greens Beach, Tas., specimen shows thick 
wall inclusions at each end of many medullary cells, similar to those in a specimen of D. 
dichotoma var. intricata (see above). 
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Fig. 66. A-C. Dictyota furcellata (ADU, A8384). A. Apex of a branch. B. Surface view with sporangia 
and a hair tuft. C. Transverse section with sporangia and phaeophycean hairs. D,E. Dictyota alternifida 
(ADU, A56812). D. Surface view with sporangia and a hair tuft. E. Transverse section with sporangia, 
F,G. Dictyota fenestrata (F, ADU, A8537; G, ADU, A35640). F. Upper branches with sporangia. G. 
Upper branches with male sori. H-K. Glossophora nigricans (ADU, A33254). H. Surface view with 
ramelli and sporangia. I. Transverse section with undivided sporangia and a ramellus. J. Surface view 
with ramelli and oogonial sori. K. Surface view with ramelli and male sori. 
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6. Dictyota alternifida J. Agardh I 894a: 80. Womersley 1967: 207. 

FIGS 65D, 66D,E 
Thallus (Fig. 65D) medium to dark brown, 5-20 cm long with branches 1-2(-3.5) mm 

broad, dichotomously branched every 5-30 mm and usually with numerous, mainly marginal, 
proliferous laterals from the lower part of the thallus but without proliferations from the 
upper branches; branching relatively erect, usually with narrow axils. Holdfast rhizoidal, 
1-3 mm across and with basal stolons; epilithic. Apical cells lenticular in usually broad apices, 
slightly hemispherical and protruding in young apices. Cortical cells (10-) 15-22 ILm across, 
LIB 1-3(-4). Hair tufts scattered, hairs 10-15 J.tm in diameter. 

Reproduction. Tetrasporangia (Fig. 66D,E) 50-100 ILm in diameter. scattered, sparse to 
moderately dense. Sexual sori unknown. 

T.vpe from Port Phillip Heads, Vic. (Wilson, 6.ii.1889); in Herb. Agardh, LD, 49370. 

Distribution: From the Head of the Great Australian Bight, S. Aust. to Port Phillip Vic., and 
the N. coast of Tasmania. 

Selected specimens: Head of Great Australian Bight, S. Aust., upper sublittoral (Womersley, 
4.ii.1954; ADU, AI9145). Coffin Bay, S. Aust., upper sublittoral just outside Kellidie Bay 
(Womers!ey, 24.iU959; ADU, A22562). Investigator Strait, S. Aust., 33 m deep, 35 Q 29'S, 
I3rI7'E (Watson, 20.i.1971; ADU, A38549). Rocky Point, Kangaroo I., S. Aust., upper 
sublittoral (Womersley, 23.i.1947; ADU, A4240). West I., S. Aust., 1-2 m deep (Shepherd, 
14.vi.1971; ADU, A38755). Robe, S. Aust., upper sublittoral pools (Womers!ey, 24.viii.1960; 
ADU, A2442 I ). Cape Northumberland, S. Aust., reef pools, uppermost sublittoral (Womers!ey, 
15.x.1985; ADU, A56812-"Marine Algae of southern Australia" No.254). Port Phillip, Vic., 
14 m deep (Womers!ey, 7.iv.1959; ADU, A22812). Wynyard, Tas., drift (Curtis, Jan. 1954; 
ADU, A54757; HO). 

This is probably the commonest species of Dictyota on southern Australian coasts, usually 
in the uppermost sublittoral or low eulittoral pools, often associated with sand, but known to 
33 m deep. It is a relatively slender species, dichotomous above, with frequent proliferations 
from the lower parts. 

7. Dictyota fenestrata J. Agardh l894a: 73. Womersley 1967: 209. 

FIGS 6SE. 66F,G 
Thallus (Fig. 65E) olive-brown to dark brown, 5-15 cm long with branches (1-)2-3 

(-4) mm broad, beeoming alternately branched close to the apices with laterals 2-10(-20) mm 
apart, with rounded axils and apices; proliferations absent to occasional on lower parts. 
Holdfast rhizoidaJ, 1-6 mm across; probably epilithic. Apical cells lenticular in a broad apex, 
not or slightly protruding. Cortical cells (12-)1 5-20 ILm across, LIB 1-2(-3). Hair tufts sparse, 
scattered, hairs 10-14 ILm in diameter near their base. 

Reproduction. Tetrasporangia (Fig. 66F) (60-) 100-160 J.tm in diameter, scattered singly or 
in small groups, sparse. Oogonial sori unknown. Antheridial sori (Fig. 66G) irregularly ovate, 
densely crowded, 200-600 ~m long and 200-300 ILm across. 

Type from Port Phillip, Vic. (Wilson, 16.xii.1887); in Herb. Agardh, LD, 49067. 

Distribution: Known from the type locality and from Portland, Vic., 8-11 m deep leeward 
of Lawrence Rock (Larkum, 2.ix.197l; ADU, A39637); Gabo I., Vic., 13 m deep (Shepherd, 
l4.ii.1973; ADU, A43324). Low Head, Tas. (Perrin 133, Oct. 1949; ADU, A47111; BM). 
Marion Bay, Tas., 3-5 m deep (Shepherd, I 3.ii. 1970; ADU, A35588, sporangiai) and 10-12 m 
deep (Shepherd, 13.ii.1970; ADU, A35640, old male). Stapleton Point, Prosser Bay, Tas., 3-6 
m deep (Shepherd, lO.ii.1970; ADU, A35730). 

Dictyota /enestrata appears to be a deeper water and infrequent species on open coasts 
of Victoria and Tasmania. It is distinguished by the regularly alternate laterals and the 
dimensions of the thallus. 
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Genus GLOSSOPHORA J. Agardh 1882: 108 

Thallus sparingly dichotomously or somewhat laterally and largely complanately branched, 
5-50 em long with branches mostly 1-5 em broad, axils rounded, basally attached by a 
rhizoidal holdfast. Growth by a single, transversely lenticular apical cell in a broad apex, 
segmenting to form monostromatic medullary and cortical layers, with duplication of the 
medullary or cortical layers in older (especially marginal) parts near the thallus base. Surface 
of thallus (except for young, actively growing parts or occasionally near the base) moderately 
to densely covered with short [to 3(-6) mm long) terete to compressed ramelli. 

Life history dipiohaplontic and isomorphic. 
Reproduction. Tetrasporangia scattered on the thallus surface or occasionally on the 

compressed ramelli. Sexual thalli rarer, dioecious, with scattered sori of oogonia or antheridia 
(surrounded by sterile paraphyses) on the thallus surface or occasionally on compressed ramelli. 

Lectotype species: G. kunthii (c. Agardh) J. Agardh. 

A genus of three species (Papenfuss 1977, p.274), distinguished by the extensive covering 
of small, terete to Iigulate ramelli over the mature thallus. 

Giossophora nigricans (J. Agardh) Womersley 1967: 214. 
Dictyota nigricans J. Agardh 1882: 94. 
Dictyota latifolia sensu J. Agardh 1894a: 65. Womersley 1950: 151. 

FIGS 66H-K, 67 A 
Thallus (Fig. 67A) light brown (when young) to dark brown, (5-)IS-50 cm long, sparingly 

subdichotomously to laterally branched (usually more so near the base) at intervals of (3-) 
S-25 cm with rounded axils, often proliferous from damaged parts, branches (1-)2-4( -7) cm 
broad, IS0-200 ~m thick, with the apical cell transversely lenticular and not or slightly 
protruding on a broad apex. Surface of the thallus, at least on most mature parts, becoming 
densely covered with short, upwardly directed ramelli. Attachment of thallus by rhizoids from 
lower cells and by short, multicellular fibres from the basal 1-3 cm; epilithic. Ramelli (Fig. 
66H-K) 0.3-1.5(-3) mm long, terete and 120-250 ~m in diameter to compressed and 300-500 
(-1000) ~m broad, when terete with a core of medullary cells at least near their base, when 
compressed with a single layer of medullary cells; young parts of actively growing branches 
usually bare of ramelli, as are basal parts of some thalli. Structure of single layers of cortical 
and medullary cells, with the medulla at the margins of older parts becoming 2-3 cells thick, 
or 2 cells thick throughout close to the base. Cortical cells 12- 20(-25) JIm across, LIB 1-2(-3). 

Reproduction. Tetrasporangia (Fig.66H,I) (60-)80-100 ~m in diameter, scattered over the 
thallus (apart from close to the margins) and occasionally on the compressed ramelli. Oogonial 
sori (Fig. 66J) similarly scattered, irregularly ovate, 200-300 ~m long and 100-1 SO ~m across; 
oogonia 60-80 ~m long and 40-50 ~m in diameter. Antheridial sori (Fig. 66K) similarly 
scattered, irregularly ovate, 300-500 ~m long and 150-400 ~m across; antheridia 70-90 ~m 
long and 25-35 ~m in diameter. 

Lectotype from Orford, Tas. (Meredith); in Herb. Agardh, LD, 48774. 

Distribution: From Dongara, W. Aust. to Walkerville, Vic. and around Tasmania, usually 
from deeper water or shaded deep pools on rough-water coasts. 

Selected specimens: Dongara, W. Aust., drift (Smith, 14.ii.1944; ADU, A2028). Bickley Bay, 
Rottnest I., W. Aust., drift (Baird, Nov. 1945; ADU, A2090). Masillon I., Isles of St Francis, 
S. Aust., 22 m deep (Shepherd, S.i.1971; ADU, A37884). Elliston Bay, S. Aust., 10-11 m deep 
(Shepherd, 20.x.1969; ADU, A34979). West Bay, Kangaroo I., S. Aust., drift (Womersley, 
6.1.1946; ADU, A3299). Point Tinline, Kangaroo I., S. Aust., drift (Womersley, 2.ii.I956; 
ADU, A20346). Amphitheatre Rock, West /., S. Aust., 12-22 m deep (Shepherd, 1.1.1969; 
ADU, A332S4-H Marine Algae of southern Australia" No. 37). Walkerville, Vic., drift (Sinkora 
A2105, 28.ii.l975; ADU, A4841O). 

The structure of Gtossophora nigricans was discussed by Womersley (1950, p. 151, as 
Dictyota tati/olia) and the synonymy by Womersley (1967, p. 214). This southern Australian 
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species differs from the type species (G. kUnlhii, from South America and New Zealand) in 
attaining a broader thallus, with generally shorter ramelli, and having duplication of medullary 
cells only in old parts and the margins (c.f. Levring 1941, p. 621, fig. 6). 

Genus DlLOPHUS J. Agardh 1882: 106 

Thallus dichotomous or becoming irregularly laterally branched, complanate or with 
twisted branches, 2-25 cm long with branches 1-15(-20) mm broad, axils usually rounded, 
basally attached by rhizoids or stolons; proliferations usually few to absent, in some taxa 
occasionally profuse; surface of branches smooth. Growth by a single apical cell, usually 
slightly protruding, segmenting by transverse and then longitudinal walls to form a large
celled medulla 1-4(-6) cells thick in the central region of the branch, 2-6 cells thick near the 
margins, with a monostromatic small-celled cortex. Phaeoplasts numerous in each cortical 
cell, discoid. Phaeophycean hairs present as scattered tufts. 

Life history diplohaplontic and isomorphic. 
Reproduction. Tetrasporangia, oogonial sori and antheridial sori scattered over the thallus 

surface or grouped into patches. 

Lectotype species: D. gunnianus J. Agardh. 

Numerous species have been placed in Dilophus, including II from southern coasts of 
Australia (Womersley 1967, pp. 211-214). These II are here reduced to 7, but as with Dictyota 
there are few satisfactory species concepts in Dilophus. 

J. Agardh (1894a) subdivided Dilophus on whether the margins were thicker than the 
central part of the branches and on the number of medullary cells centrally in the branch. 
The presence of thicker margins can be used for species with usually one central medullary 
layer, but more robust species with 2 or more central layers in young parts lose this character 
of thicker margins in older parts, and apparently also in rough-water habitats. 

KEY TO SPECIES OF DILOPHUS 

I. Central region of branches with the medulla one or occasionally two cells thick (except in 
some species near the thallus base), margins 2-4 cells thick , ,2 

l. Central region of branches with the medulla 2-4 cells thick in mid and lower parts, with 
margins 4-6 cells thick (fewer cells near apices) , , , , .. , . , ,6 

2. Thallus robust, dark brown, branches 5-15(-20) mm broad ' I. D. robustus 
2. Thallus slender to moderately robust, light to medium brown, branches (1-)2-4 mm 

broad _._._ ,3 

3. Thallus dichotomous, branched usually at distant intervals, apices broad, with or without 
surface proliferations , . _ 4 

3. Thallus becoming alternately branched at frequent intervals, apices of laterals pointed or 
truncate ,.' _ . 5 

4. Branches 1-2 mm broad, smooth 
4. Branches 2-4 mm broad, undulate 

2. D. anguslUs 
3. D. marginalUs 

5. Thallus 8-20 cm high, branchcs usually 1-3 mm broad, apices of laterals pointed 
. , . , , , , . ' , .. 4. D. tener 

5. Thallus (from type only) 3-6 cm high, branches 2-4 mm broad, with terete to slightly 
compressed fibres from the truncate branch ends 5. D. crinitus 

6. Thallus dichotomous throughout, branched at intervals of mostly 2-8 cm, branches 
usually 3-7 mm broad ' , ... , . , ' 6. D. jastigialus 

6. Thallus dichotomous below, often becoming alternately branched above, branched at 
intervals of 0.5-2(-4) em, branches 1-2(-4) mm broad ,.,.,... ,. 7. D. gunnianus 
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Fig. 67. A. Glossophora nigricans (ADU, A33254). B. Dilophus robus/Us (ADU, A28590). C. Dilophus 
angustus (ADU, AI9885). D. Dilophus marginatus (ADU, A568 10). 
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I. Dilophus robustus (J. Agardh) Womersley 1967: 213. 
Dictpola robusta J. Agardh 1894a: 76. 

FIGS 67B, 68A,B 
Thallus (Fig. 67B) medium to dark brown, (5-)10-20 cm long, dichotomously branched 

at intervals of (1-)1.5-5cm, branches (3-)5-15(-20)mm broad, usually increasing in width 
above points of branching, axils rounded, apices broad and usually truncate with a slightly 
depressed apical cell; proliferations absent except following damage. Holdfast rhizoidal; epi
lithic. Cortical cells 14-22 j,tm across, LIB 1-1.5(-2). Medulla in upper and mid parts of thallus 
(Fig. 68A) one cell thick centrally, 3-4 cells thick near the margins, in older parts (Fig. 68B) 
becoming 2 cells thick centrally; thickness centrally 120-160 j,tm, becoming 200-240 j,tm thick 
below, margins 240-320 j,tm thick; intracellular wall thickenings present in medullary cells of 
some thalli. Hair tufts scattered, hairs 16-24 j,tm in diameter. 

Reproduction. Unknown. 

Type from Port Phillip Heads, Vic. (Wilson); in Herb. Agardh, LD, 49152. 

Distribution: From Port Denison, W. Aust. to Port Phillip Heads, Vic. 

Selected specimens: Port Denison, W. Aus1.. drift (Kraft 1881, 6.vii.1966; MELU). Two 
People Bay, W. Aust., drift (Kraft 1743, 30.vi.1966; MELU, tetrasporangial). D'Entrecasteaux 
Reef (E. of Head of Great Australian Bight), S. Aust., 15-20 m deep (Shepherd, 27.iii.1980; 
ADU, A52149). Pearson t, S. Aust., 50 m deep (Shepherd, 9.i.1969; ADU, A33876). Elliston, 
S. Aust., drift (Wornersle)l, 13.1.1951; ADU, Al 3432). Seal Beach, Kangaroo I., S. Aust., drift 
(Wornersley, 21.1.1965; ADU, A28590). Amphitheatre Rock. West I., S. Aust., 13 m deep 
(Shepherd, l.i.1969; ADU, A33250). 

Dilophus robustus is a deep water species otT open coasts, known from IO to 50 m deep. 
It is by far the broadest of the single-medullary layered species, but with a thicker marginal 
and basal medulla. 

2. Dilophus angustus J. Agardh I 894a: 91. Womersley 1967: 211. 

FIGS 67C, 68C,D 
Thallus (Fig.67C) light to medium brown, 2-9 cm long, fairly densely branched dichoto

mously or becoming somewhat laterally branched at intervals of 0.5-1.2 cm, branches 
(0.5-)1-2 mm broad, linear or increasing slightly in width above the axils, axils acute to 
rounded, apices rounded. Apical cell not to slightly protruding; proliferations slight to absent. 
Holdfast rhizoidal, possibly with stolons; probably epilithic. Cortical cells 10-20 j,tm across, 
LIB 1.5-3. Medulla one cell thick centrally throughout the thallus, 2(-3) cells thick near the 
margins (Fig.68C); thickness centrally 80-130 j,tm, marginally 150-200 j,tm. Hair tufts scattered, 
sparse. 

Reproduction. Tetrasporangia (Fig.68D) 40-65 j,tm in diameter, scattered. Sexual thalli 
unknown. 

Type from Port Phillip, Vic. (Wilson); lectotype in Herb. Agardh, LD, 49599. 

Distribution: Apart from the type, probable specimens are known from Pearson I., S. Aust., 
upper sublittoral (!:,pecht, 17.ii.1960; ADU, A24519, sporangia!); West Cape, Yorke Pen., S. 
Aust., lower eulittoral pool (Womerslep, 24.iv.1955; ADU, AI9885); and Point Roadknight, 
Vic., upper sublittoral pools (Womersley, 6.vi.1953; ADU, AI8779). 

Dilophus angustus is a little known, slender, species, with only the margins becoming 
2(-3) medullary cells thick. It is superficially similar to small plants of Dictyota alternifida 
and is apparently a shallow water species. 

3. Dilophus marginatus J. Agardh 1894a:·91. Allender & Kraft 1983: 118. figs 26F-H, 27. 
W omersley 1967: 212. 

FIGS 67D, 68E-G 
Thallus (Fig.67D) light to medium brown, usually densely clumped from a stoloniferous 



Difophus 

K 

DICTYOT ACEAE 

o 
1mm 

A-C,E-G,I-:K 
400rm 

0/ . 
• ~ eo-:!. .. .' : ... : . -= .. .. .., ......... . .... . .... . 

. ::. .•. . ...... , .. : 
. . ':. . ......... :: .. :: .. : ...... . . . ...... - ' . .... ... ; -... . 

''':.'.~ :-.. : ... . .. . ...... -:: .. . . .... ... . 
-:' . '..::.' .. -. . .... . ; 

e. -. ~. \ 

203 

Fig. 68. A,B. Dilophus robust us (ADU, A28590). A. Transverse section of upper thallus. B. Transverse 
section of lower thallus. C,D. Dilophus angustus (C, ADU, A18573; D, ADU, A24519). C. Transverse 
section of mid thallus. D. Surface view of tetrasporangial thallus. E-G. Difophus marginatus (ADU, 
A5681O). E. Transverse section of upper thallus. F. Transverse section of mid thallus with tetraspor
angia. G. Transverse section of thallus close to holdfast. with rhizoids. H-K. Difophus tener (H,I, ADU, 
A30323; J, ADU. A38J54; K, ADU. A34095). H. Upper branches with telrasporangia and hair tufts. 
I. Transverse section of young thallus with undivided sporangia. J. Transverse section of mid thallus. 
K. Transverse section of thallus close to the base. 
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base, 3-12cm long, dichotomously branched at intervals of (0.5-)1-4cm, branches (1-)2-4 
(-5) mm broad, linear or increasing slightly in width above the axils, usually becoming undulate 
by concavities on alternating sides (later associated with sporangia), axils rounded, apices 
broad with the apical cell not or slightly protruding; proliferations usually absent or rate, in 
some populations profuse from the surface of branches. Holdfast rhizoidal, together with 
stolons producing further erect branches; epilithic or with stolons entangled with other algae. 
Cortical cells 10-20(-25) ~m across, LIB (1-)2-3(-4). Medulla (Fig.6SE,F) one cell thick centrally 
throughout most of the thallus, 2-3(-4) cells thick near the margins, becoming 4-5 cells thick 
at very base (Fig.68G); thickness centrally I DO-ISO I'm, marginally 200-250 I'm; stolons slightly 
compressed, with a medulla usually 4 cells thick. Hair tufts scattered, hairs I O-\S I'm in 
diameter. 

Reproduction. Tetrasporangia (Fig.68F) 80-100(-120) I'm in diameter, scattered or clus
tered within more or less square patches in concavities on alternate sides of the branches. 
Sexual thalli unknown. 

Type from Port Phillip, Vic. (Mueller); in Herb. Agardh, LD, 49606. 

Distribution: From Port Stanvac, S. Aust. around south-eastern Australia and the N. coast 
of Tasmania to Noosa, Qld. Lord Howe L 

Selected specimens: Boat ramp, Port Stanvac, S. Aust., 0.5 m deep (Clarke, 3. vi.1982; ADU, 
A5391O). Cape Northumberland, S. Aust., shaded reef pool (Womersley, 15.x.1985; ADU, 
A56SIO-"Marine Algae of southern Australia" No.255, densely proliferous). Bridgewater Bay, 
Vic., lower eulittoral (Beauglehole, 13.i.1950; ADU, AI5600). Brighton beach, Port Phillip, 
Vic., drift (Womersley, 29.v.1948; ADU, A8333). Bridport, N. Tas., upper sublittoral pools 
(Wollaston & Mitchell, 4.iii.1964; ADU, A27960). Long Reef, N.S.W., low eulittoral pools 
(Womersley, 19.iii.1949; ADU, A 10199). Newport, N.S.W., reef pools (Womersley, 30.v.1950; 
ADU, AI3060). Noosa, Qld. (Cribb 16.22, 24.v. I 949; ADU, Al 1940). 

Dilophus marginatus usually occurs as well developed plants on eastern Australian coasts 
and to Cape Northumberland in South Australia and at Lord Howe I. Further west, the few 
plants known are smaller with branches only 1-3 mm broad. 

4. Dilophus tener J. Agardh 1894a: 95. Womersley 1967: 213. 
FIGS 68H-K, 69A 

Thallus (Fig.69A) light to medium brown, delicate, 8-20 cm long, moderately densely 
branched with dichotomous main branches and younger laterals becoming alternately arranged 
(Figs 68H, 69A), branching at intervals of 1-3 cm below, decreasing to 2-4 mm above; lower 
branches 2-3 mm broad, upper laterals (0.5-)1-2 mm broad, tapering to a pointed apex with 
a protruding apical cell, axils mostly rounded, proliferations few to absent. Holdfast rhizoidal; 
epilithic. Cortical cells 14-25(-30) ~m across, LIB 1-3. Medulla (Fig.681,J) 1-2 cells thick 
centrally throughout most of thallus (occasionally 4-5 cells thick close to the base-Fig.68K), 
2-3(-4) cells thick near the margins; thickness centrally 120-200 I'm, marginally 250-320 I'm. 
Hair tufts scattered, hairs 10-\6 I'm in diameter. 

Reproduction. Tetrasporangia (Fig.68I) \20-200 ~m in diameter, scattered, sparse. Oog
onial sori scattered, circular to ovate, 200-300 I'm long and 160-220 ~m across. Antheridial 
sori scattered, ovate, 300-500(-600) ~m long and 200-300 I'm across. 

Type from Port Phillip Heads, Vic. (Wilson, Jan. IS82); in Herb. Agardh, LD, 49650. 

Distribution: Known from the type locality (specimens in MEL) and from Israelite Bay, W. 
Aus!., drift (Willis, 27.xi.1950: ADU, Al 5854); Pearson I., S. Aust., 13-23 m deep (Shepherd, 
8.1.1969; ADU, A34095); Investigator Strait, S. Aust., 4\ m deep, 35°24'S, I 37°07'E (Watson, 
14.1.1971; ADU, A38154); and Dubious Rock, West I., S. Aust., 22 m deep (Shepherd, 3.1.1966; 
ADU, A30323). 

Dilophus tener is one of the most delicate species of Dilophus, characterised by the 
alternately placed upper laterals, in contrast to D. angustus which is largely dichotomous 
throughout. D. lener appears to be a deep water species on open coasts. 
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Fig. 69. A. Dilophus lener (ADU, A38154). B. Dilophus crinitus (Herb. Agardh, LD, 49509, holotype). 
C. Dilophus fastigiatus (ADU, A56795). 
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5. Oilophus crinitus J. Agardh [897: 99. Womersley 1967: 211. 

FIGS 69B, 70A-C 
Thallus (Fig.69B) light to medium brown, 3-6 cm long, becoming a[ternately branched at 

intervals of 0.5-1 cm, branches 2-4 mm broad with slightly irregular margins, usually basally 
constricted and broadening above points of branching, axils acute to rounded, apices truncate 
and bearing terete to slightly compressed fibrils (Figs 69B, 70A), [-4 times branched, 2-6 mm 
long and 120-200 JLm in diameter. Holdfast rhizoidal; probably epilithic. Cortical cells 10-20 JLm 
across, LIB 1-2(-3). Medulla one cell thick centrally throughout the thallus (as far as known), 
2( -3) cells thick near the margins (Fig. 70B,C); thickness centrally 80-120(-180) JLm, marginally 
150-180 J.Lm thick above and 300-350 J.Lm thick below. Hair tufts scattered. 

Reproduction. Unknown. 

Type from Rottnest I., W. Aust. (Walcott); in Herb. Agardh, LD, 49509; with 5 specimens 
on the type sheet. 

Distribution: Only known from the type collection. 

Dilophus crinitus may be based on specimens (possibly all from one clump) which are 
somewhat abnormal, since no similar specimens appear to have been collected since from 
Rottnest I., or nearby. The terminal fibrils to the branches in some cases appear to be natural, 
in other cases they may be proliferations following damage. 

Although not known to occur in southern Australia, D. crinitus is included here to 
stimulate a search for further specimens in south-west Western Australia. 

6. Oilophus fastigiatns (Sonder) J. Agardh 1882: 107; 1894a: 92. Womersley 1967: 212. 
Dictyota jastigiala Sonder 1845: 50; 1846: 155. Harvey 1859a: pI. 82. 

FIGS 69C, 700-1 
Thallus (Fig.69C) medium to dark brown, (5-)10-30 cm long, regularly dichotomously 

branched at intervals of (1-)2-8 cm, branches (2-)3-7 mm broad, linear, sometimes faintly 
zoned, axils acute to rounded, apices rounded with the apical cell not or only slightly 
protruding; proliferations absent except following damage. Holdfast rhizoidal; epilithic. Cor
tical cells 12-20 JLm across, LIB 1-2. Medulla near apices and sometimes in older parts 2 cells 
thick centrally (Fig. 70E,G), older parts normally 4 cells thick, 4(-6) cells thick near the margins; 
thickness centrally 200-300(-400) JLm, marginally (300-)400-500 JLm thick. Hair tufts scattered, 
hairs 12-18 JLm in diameter. 

Reproduction. Tetrasporangia (Fig.70D,E) 120-180(-200)J.Lm in diameter, scattered over 
the branches. Oogonial sori (Fig.70F) scattered, round to ovate, 120-240 J.Lm long and 
100-160 J.Lm across; oogonia (Fig. 70G) 60-100 J.Lm long and 25-50 J.Lm in diameter. Antheridial 
sori (Fig.70H) scattered, irregularly ovate to elongate, 300-1000(·2000) JLm long and 200-300(-
500) J.Lm across; antheridia (Fig.701) 50-80 JLm long and 20-25 J.Lm in diameter. 

Type from Western Australia (Preiss); in MEL, 17111. 

Distribution: From Champion Bay, W. Aust., to Walkerville, Vic. 

Selected specimens: Port Denison, W. Aust., drift (Woelkerling, 8.xi.1968; ADU, A33160). 
Hamelin Bay, W. Aust., drift (Wornersley, l.ix.l979; ADU, A50607). Smooth I., Isles of St 
Francis, S. Aust., 21 m deep (Shepherd, 29.iii.1980; ADU, A52170). Tiparra reef, S. Aust., 12 
m deep (Shepherd, 27.vii.1970; ADU, A35986). Seal Bay, Kangaroo I., S. Aust., drift (Worn
ers/ey, 29.x. I 966; ADU, A30974). Yilki, Victor Harbor, S. Aust., drift (Worners/ey, 30.ix.1985; 
ADU, A56795). Port MacDonnell, S. Aust., drift (Worners/ey, 19.viii.l953; ADU, AI8978). 
Walkerville, Vic., drift (Sinkora A2286, 6.iii.1976; ADU, A48463). 

Dilophusjastigiatus is characterised by its distant, dichotomous, branching (mostly 2-7 cm 
apart) and branches 3-6 mm broad, and contrasts with the narrower (usually 1-2 mm hroad) 
branches of D. gunnianus which are also usually much branched above with some branches 



Dilophus DICTYOT ACEAE 

B 

F H 

K 

, B,C,E,G,I,K-M , 
400um 

207 

Fig. 70. A-C. Dilophus crinitus (ADU, A 18579). A. End of a branch with fibrils. B. Transverse section 
of upper thallus. C. Transverse section of lower thallus. D-I. Dilophus fastigiatus (ADU, A30974). D. 
Surface view of thallus with tetrasporangia. E. Transverse section of thallus with undivided tetraspor
angia. F. Surface view of thallus with oogonial sori. G. Transverse section of thallus with oogonial sori 
and a phaeophycean hair tuft. H. Surface view of thallus with antheridial sori. I. Transverse section 
of thallus with antheridial sori. J-M. Dilophus gunnianus (ADU, A56796). J. Surface view of thallus 
with tetrasporangia. K. Transverse section of upper thallus with undivided tetrasporangia. L. Transverse 
section of mid thallus with undivided tetrasporangia. M. Transverse section of lower thallus. 
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laterally placed. At Victor Harbor, where both species occur, they may be readily segregated. 
but further study is needed of the species on the west coast of Western Australia where narrow 
specimens with distant branching occur. 

7. Dilophus gunnianus J. Agardh 1882: 106; 1894a: 87. Womersley 1967: 212. 
D. opacus J. Agardh 1882: 107; 1849a: 88. Womersley 1967: 213. 
D./asciculatus J. Agardh I 894a: 87. Womersley 1967: 214. 
D./oliosus J. Agardh 1894a: 94. Womersley 1967: 212. 
D. taeniae/ormis J. Agardh I 894a: 88. Womersley 1967: 213. 
D. wilsonii J. Agardh 1894a: 90. Womersley 1967: 214. 

FIGS 70J-M, 71A,B 
Thallus (Fig. 71 A,B) medium to dark brown, 5-20(-25) em long, with single or clustered 

axes from a matted base, regularly dichotomously branched below and much branched above 
dichotomously or becoming alternate, at intervals of 0.S-2(-6) cm, branches (0.5-)1-2(-S) mm 
broad, of fairly even width throughout or with branch ends becoming slightly spathulate 
(especially when proliferous), axils and apices rounded. with the apical cell not or slightly 
protruding; proliferations usually absent, occasionally abundant and mainly marginal. Holdfast 
rhizoidal; epilithic. Cortical cells 10-20/.Lm across, L(B 1-2(-3). Medulla near apices (1-)2 cells 
thick in centre of branches and (2-)3-4 cells thick near the margins (Fig.70K), soon becoming 
2-4 cells thick (Fig.70L) and usually 4 cells thick (Fig.70M) throughout older parts (in some 
specimens S-7 cells thick); thickness in upper parts 140-200/.Lm centrally, 160-250/.Lm mar
ginally, in older parts 300-500(-600) /.Lm thick throughout. Hair tufts scattered, hairs 14-20 /.Lm 
in diameter. 

Reproduction. Tetrasporangia (Fig.7OJ-L) 100-160(-200) /.Lm in diameter, scattered, usually 
sparse. Oogonial sori relatively small, round to ovate, 200-S00 /.Lm long and 200-300 /.Lm 
across; oogonia 100-150 /-1m long and 60-100 /.Lm in diameter. Antheridial sori elongate ovate. 
densely scattered, 400-900/.Lm long and 240-600/.Lm across; antheridia (SO-)60-120 /-1m long 
and 20-40/.Lm in diameter. 

Type from S. Aust. (Curdle, ex Herb. Harvey); in Herb. Agardh, LD, lectotype 49540. 

Distribution: From Israelite Bay, W. Aust. to Westernport Bay, Vic. and the N. coast of 
Tasmania. 

Selected specimens: Israelite Bay, W. Aust., drift (Wells, 10.xii.1974; ADU, A46085). Marion 
Bay, S. Aust., drift (Kraft, 18,ix.1973; ADU, A44533). Goldsmith Beach (S. of Edithburg). S. 
Aust.. drift (Womersley, 20.ix.1981; ADU, AS2941). Brighton, S. Aust., drift (Bienert, 12.xi.196S; 
ADU, A29662). Aldinga. S. Aust .• drift (Womersley. 3 I. xii. 1967; ADU, A32197). Kingscote. 
Kangaroo I., S. Aust.. upper sublittoral (Womers[ey, 2.i.19S0; ADU, A 12794, much branched 
above). E. side Ballast Head, Kangaroo I., S, Aust., drift OVomersley, 28.xii.1948; ADU. 
A10453. slightly proliferous). E. end D'Estrees Bay, Kangaroo I.. S. Aust., outer reef pool 
(Womersley, Il.i.19S0; ADU, AI2703). Pennington Bay, Kangaroo I., S. Aust., reef pools 
UVomersley, I.xi.l947; ADU, A6127, slender form) and 3 m deep (kfllchell, 20.viii.1963; 
ADU, A26990, with long, distant, branches). Victor Harbor, S. Aust.. drift (Womers[ey, 
2.xi.1965; ADU, A29629, pro1iferous). Yilki, Victor Harbor, S. Aust., drift (Womersley, 
30.ix.1985; ADU, AS6796). Robe, S. Ausl., drift (Womersley, 16.i.1971; ADU, A37824, pro
liferous). Swan Bay, Port Phillip, Vic., drift (Walker & Sanderson, 4.xii.1983; ADU, A55426, 
lower branches relatively broad). S. of Crawfish Rock. Westernport Bay. Vic., 9 m deep 
(Watson, 30.xi.1968; ADU, A33587). Ulverstone. Tas .• drift (Gordon, 18.i.1966; ADU, A30112, 
proliferous). Bridport, Tas., drift (Womersley & Parsons, 6.xi.1982; ADU, A54538). 

The following five species names are now placed in synonymy with Dilophus gunnianus. 
While further studies are clearly desirable, particularly on populations collected in situ, no 
satisfactory differences between them are apparent at present. 

D. opacus J. Agardh is based on a Port Phillip, Vic., specimen of Mueller in LD (lectotype 
49568). It has relatively broad branches for D. gunnianus, but resembles this species in that 
the branches are frequent, relatively short. and commonly lateral. 
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(iig. 71. A,B. Dilophus gunnianus. A. Common form (ADU, A56796). B. Type of Dilophus foliosus 
(Herb. Agardh, LD, 49641)=D. gunnianus. C. Pachydiclyon polydadum (ADU, A46760). D. Pachydic
lyon paniculalum (ADU, A46861). 
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D.fasciculatus J. Agardh is based on a Western Port, Vic., specimen of Wilson (8.i.1892). 
in LD (49549), which is fairly typical of D. gunnianus. 

D. foliosus J. Agardh is based on a Port Phillip, Vic., specimen of Wilson (probably Jan. 
1882). in LD (lectotype. 49641), which has become proliferous from the margins; similar 
specimens (e.g. ADU, AI0453, A29629) are present in ADU and do not appear to be 
specifically different. 

D. taeniaeformis J. Agardh is based on a Port Phillip, Vic., specimen of Mueller, in LD 
(49563). The rather distant branching is similar to that of D.fasligiatus, but the branches are 
of similar width to D. gunnianus, are robust and the medulla is 4 cells thick throughout; other 
such specimens in ADU (e.g. AI2703) come from rough-water habitats. 

D. wilsonii J. Agardh is based on a Port Phillip Heads, Vic., specimen of Wilson, in LD 
(49595). It is typical of D. gunnianus. 

Dilophus gunnianus is thus regarded as a somewhat variable species, especially in habit, 
with the branches generally 1-2 mm broad (in shallower water reef forms with broader lower 
branches and slenderer, much divided, upper parts), branching dichotomous and usually 
becoming lateral above at fairly short intervals. The medulla becomes 2 cells thick centrally 
close to the apices and in most forms becomes 4 cells thick both centrally and marginally; in 
some robust forms it may become 5-7 cells thick. Reef plants often have clumped bases with 
several axes. whereas deeper water plants are often with a single axis and more openly 
branched. 

Narrower forms, probably referable to D. gunnianus, occur on the coast of Western 
Australia and merit further study. 

Genus PACHYDICTYON J. Agardh I 894a: 81 

Thallus dichotomous, usually 5-20 cm long, developing axes which bear alternate, lateral. 
branch systems, branches compressed, 0.5-2(-3) mm broad, axils rounded, basally attached by 
rhizoids or fibres, usually epiphytic. Growth by a single, protruding, apical cell, segmenting to 
form a monostromatic, large-celled medulla with the small-celled cortex monostromatic when 
young and becoming polystromatic (around the axes) on older, lower axes. Phaeoplasts 
numerous per cell. Phaeophycean hairs present as scattered tufts, often related to the positions 
of branching. 

Life history probably diplohaplontic and isomorphic. 
Reproduction. Unilocular tetrasporangia scattered over the branches, external. Sexual sori 

scattered. 

Lectotype: P. furcellatum J. Agardh P. polycladum (Kuetzing) WomersleyJ. 

A genus of four species, two from southern Australia, P. coriaceum (Holmes) Okamura 
from the N. Pacific, and P. aegerrime Allender & Kraft (1983, p.116) from Lord Howe 1. 

Pachydictyon differs from Dictyota in that the cortex becomes multi-layered by periclinal 
divisions only, all around the lower branches or axes in the type and P. paniculatum, though 
young plants may not show this. However, both P. coriaceum and P. aegerrime show a 
distromatic cortex only at the margins, and the medulla of the former also may be two cells 
thick near the margins; these two species are less distinctive as Pachydictyon than the Austra
lian species. 

KEY TO SPECIES OF PACHYDlCTYON 

I. Terminal branches 150-300 JLm broad, divaricate; lower axes 0.5-1 mm broad; hair tufts 
just below points of branching, often also scattered; sporangia single, scattered along the 
branches, 100-160 Ilm in diameter; usually epiphytic on seagrasses I. P. polycladum 

I. Terminal branches (300-)400-1200(-1500) Ilm broad, usually fastigiate; lower axes 1-3 mm 
broad; hair tufts scattered; sporangia single or clustered on branches, 80-130 Ilm in diam
eter; epiphytic on larger algae ... 2. P. paniculatum 
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1. Pachydictyon polycladum (Kuetzing) Womersley 1967: 216. 
Dictyota polyclada Kuetzing 1859: 10, pI. 23 fig. II. 
Dictyota Jurcellata sensu Harvey 1858: pI. 38. 
Pachydictyon Jurcellatum (Harvey) J. Agardh 1894a: 83. 

FIGS 71C, 72A-E 
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Thallus (Fig. 71C) medium brown, 5-20 em long with axes usually 0.5-1 mm broad and 
bearing lateral tufts (Fig. 72A) of slender, divaricate, dichotomous, compressed, branch lets 
150-300/-Lm broad, without proliferations. Apical cells hemispherical, protruding. Holdfast 
rhizoidal, with lower branches also becoming entangled with host; epiphytic on seagrasses. 
Cortical cells 10-16(-25) /-Lm across, LIB (2-)3-4, usually in blocks and transverse rows cor
responding to underlying medullary cells; in older parts of axes, the cortex becomes 2-4 cells 
thick (Fig. 72C) by mostly periclinal divisions of original cortical cells, around the whole of 
the axes. Medulla (Fig. 72C) one cell thick throughout, often with intracellular wall thickenings. 
Hair tufts usually just below points of branching (Fig. 72A), often also scatkred, hairs 8-16 /-Lm 
in diameter. 

Reproduction. Tetrasporangia (Fig. 72A,B) 100-160 /-Lm in diameter, single, scattered along 
finer branchlets. Oogonial sori small, ovate, scattered along the branches, 120-300(-400) /-Lm 
long and 100-180(-270) /-Lm across, with surrounding cortical cells sometimes extended upwards; 
oogonia (Fig. 720,E) 4-14 per sorus, broadly ovoid, (40-)60-90/-Lm long and 30-60/-Lm in 
diameter. Antheridial sori unknown. 

Type from W. Aust. (Preiss); in Herb. Sonder, MEL, 17003. 

Distribution: From Champion Bay, W. Aust. to Port Phillip, Vic., usually on the seagrasses 
Posidonia and Amphibolis, occasionally on Heterozostera, in sheltered localities. 

Selected specimens: Champion Bay, W. Aust. ("Alg. Muell.", MEL 17194). Rocky Bay, 
Rottnest 1., W. Aust., 0-1 m deep on Amphibolis antarctica (Gordon-Mills, 6.xii.1984; ADU, 
A56666). Elliston, S. Aust., uppermost sublittoral on A. antarctica ( Womersley, 9.i.1976; AOU, 
A46760-"Marine Algae of southern Australia" No. 172). Marion Bay, S. Aust., drift on 
Posidonia (Womersley, 8.iv.1950; AOU, AI6099). Outside Tapley Shoal, Gulf St Vincent, S. 
Aust., 15 m deep (Shepherd, 2.ii.1969; ADU, A33459). Off Semaphore, S. Aust., 10m deep 
(Gray, 9.i.1979; AOU, A50230). Emu Bay, Kangaroo 1., S. Aust., upper sublittoral on Amphi
bolis (Womersley, 15.i.1965; AOU, A28943). Sorrento, Vic., 11 m deep on channel edge in 
bay (Womersley, 7.iv.1959; ADU, A22765). 

Pachydictyon polycladum is characterised by its very slender, divaricate, branches, with 
only the larger branches or axes developing a cortex more than one cell thick. It is invariably 
found in sheltered waters. 

2. Pachydictyon paniculatum (J. Agardh) J. Agardh I 894a: 84. Womersley 1967: 216. 

FIGS 710, 72F-J 
Thallus (Fig. 710) medium to dark brown, 5-25(-35) em long, with axes usually 1-2 

(-3) mm broad and bearing lateral, fastigiate tufts (Fig. 72F) of dichotomous, flattened, 
branchlets (300-)400-1200( -1500) /-Lm broad, more or less complanate or becoming twisted, 
usually without proliferations (occasional specimens with numerous small proliferations). 
Apical cells hemispherical, protruding. Holdfast rhizoidal and usually with numerous descend
ing, Iigulate, multicellular, attachment fibres developing from up to 3 em above the base, 
forming a mass 2-6 mm across; epiphytic on larger algae or occasionally epilithic. Cortical 
cells 10-20/-Lm across, LIB (1-)2-3(-4), not or vaguely corresponding to medullary cells; in 
mid and lower parts of the axes or larger branches the cortex becomes 3-5 cells thick (Fig. 
72H) by largely periclinal divisions of the original cortical cells, around the whole of the axis. 
Medulla (Fig. 72G,H) one cell thick throughout. Hair tufts (Fig. 72F) scattered, hairs 10-15 /-Lm 
in diameter. 

Reproduction. Tetrasporangia (Fig. 72F,G) 80-130/-Lm in diameter, single or in small 
clusters, scattered along branches. Oogonial sori scattered, ovate to elongate-ovate, mostly 
400-800/-Lm long and 200-400/-Lm broad, with 50-150 oogonia, each ovoid, 50-80/-Lm long 
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and 30-40 J,Lm in diameter. Antheridial sori (Fig. 721,1) scattered, ovate, 500-800 J,Lm long and 
200-350 J,Lm across; antheridia 50-60 J,Lm long and IS-22 J,Lm in diameter. 

Type from Picton (Bunbury), W. Aust. (Bunbury); lectotype in Herb. Agardh, LD, 49S02. 

Distribution: From Geraldton and East Wallaby I., Houtman Abrolhos, W. Aust. around 
southern Australia and Tasmania to Sydney, N.S.W. (Borowitzka et af. 1982, p. 35). 

Selected specimens: Point Moore, Geraldton, W. Aust., drift (Womersley, I 7.ix. 1979; ADU, 
ASI173). Cowaramup Bay, W. Aust., 2-3 m deep (Clarke & Engler, l.ix.1979; ADU, AS06SI). 
Point Sinclair, S. Aust., drift (Womersley, 25.1.1951; ADU, A 13669). Point Avoid, S. Aust., 
drift (Womersley, 2.xii.1975; ADU, A46861). Wanna, S. Aust., upper sublittoral (Gordon, 
15.x.1968; ADU, A32634). Brighton, S. Aust., drift (Biener!, 12.xL1965; ADU, A29663). 
Vivonne Bay, Kangaroo 1., S. Aust., 3-6 m deep on jetty piles (Kraft, 15.iv.1973; ADU, 
A43709). Carpenter Rocks, S. Aust., upper sublittoral pools on fucoids (Womersley, 5.1i.1970; 
ADO, A35178-"Marine Algae of southern Australia" No.36). Point Roadknight, Vic., drift 
(Womersley, 22.i.1967; ADU, A3IS13). Flinders, Vic., upper sublittoral (Womersley, 18.i.1967; 
ADU, A3 I 799). Guyton Point, Robbins 1., Tas., upper sublittoral (Wollaston & Mitchell, 
23.ii. I 964; ADU, A27609). Great Taylor Bay, Bruny I., Tas., 1-2 m deep (Shepherd, 14.ii.1972; 
ADU, A42136). 

Pachydictyon paniculatum is one of the commonest species of Dictyotaceae along southern 
Australia, epiphytic on a variety of larger algae in the upper sublittoral under moderate to 
strong water movement. It differs from P. polycladum in its larger, broader, thallus, the more 
fastigiate branching, and in its hosts and habitat. 

TRIBE ZONARIEAE De Toni 

Thallus flabellate and simple or lacerate, or subdichotomously or irregularly laterally 
branched, or much branched with thickened terete axes bearing small bicuspid laterals; 
transverse section 2-10 cells thick, cells of similar size or not, regularly or irregularly arranged, 
with a distinct or vague cortex and medulla. Growth from a row or cluster of apical cells 
forming the apical margin of the frond. 

Reproduction: with the sporophyte producing scattered or clustered sporangia on or in 
the cortex, with one, four or eight (meio)sporangia, and by separate female and male thalli 
with oogonial and antheridial sori. 

The marginal row of apical cells readily separates most genera from members of the 
Dictyoteae. However, Dictyopteris has an apical cluster of such cells and Lobospira a row of 
8-12 cells at the apex of the indefinite branches (not in the bicuspid laterals). Most but not 
all genera are also distinguished by the regularity and similar size of cells in transverse section 
of the thallus; in longitudinal section, the segmentation from the apical cell is of importance 
(Abbott 1977). 

KEY TO GENERA OF ZONARIEAE 

I. Thallus much branched, with thickened axes 0.S-1.5 mm broad bearing, spirally along the 
axes, bicuspid laterals 1-3 mm long; apices of axes with a row of 8-12 apical cells 

..... , . , , , LOBOSPIRA 
1. Thallus simple, flabellate or lacerate, to moderately branched with elongate laterals, usually 

complanate, (2-)S-20(-SO) mm broad; growing margins usually with long rows of apical 
cells (shorter rows in Dictyopteris and Spatoglossum) ,2 

2. Thallus simple to lacerate, with a circinnately inrolled apical meristem 
2. Thallus simple to much branched, with the apical meristem flat ".,"',. 

PADINA 
, .3 

3. Thallus with a prominent thickened midrib throughout each branch '" DICTYOPTERIS 
3. Thallus without a thickened midrib . , , , . , , , , , , , . , . , , ,4 
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A,D,F,I 
2mm 

B,C,E,G,H,J 
400"m 

Fig. 72. A-E. Pachydietyon polycfadum (ADU. AI6099). A. Lateral branch system with tetrasporangia 
and hair tufts below branchings. B. Transverse section of branch with an undivided sporangium. C. 
Transverse section of older axis with multilayered cortex. D. Upper branches of plant with oogonia. 
E. Transverse section of branch with oogonial sorus. F-J. Pachydictyon panieulatum (F,G, ADU, 
A29663; ",J, ADU, A43709; I, ADU, A32634). F. Lateral branch system with tetrasporangia and hair 
tufts. G. Transverse section of branch with tetra sporangia. ". Transverse section of older axis with 
multilayered cortex. I. Upper branches of plant with antheridial sori. J. Transverse section of branch 
with antheridial sorus. K,L. Lobospira bieuspidata (ADU, A42264). K, Apex of axis with apical (a.m.) 
and lateral (Lm.) meristems and two laterals, the right-hand one becoming bicuspid. L. Transverse 
section of a lateral with undivided sporangia. 
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4. Thallus 2 cells thick throughout 
4. Thallus (2-)4-10 cells thick in mature parts 

Lobospira 

............. 5 
........ 6 

5. Sporangia scattered, thallus much divided, (5-)10-20 cm high, stupose basally 
................................................... CHLANIDOPHORA 

5. Sporangia grouped into sori, thallus tlabellate or multifid, usually 3-6 cm high 
.. DISTROMIUM 

6. Cells in transverse section of old parts of thallus not in regular rows of even size, 
thallus 2-4(-6) cells thick, medullary cells commonly more than 25 J.Lm across in 
transverse section ....................................................... 7 

6. Cells in transverse section of all parts of thallus in very regular rows, cells of even size 
(except the central row in Lobophora and in some taxa the cortical cells), thallus 5-10 
cells thick, medullary cells generally less than 25 J.Lm across in transverse section (except 
central row in Lobophora) .. 8 

7. Meristem a localised cluster of apical cells; cells in transverse section of thallus irregular, 
with cortical cells subdividing; sporangia scattered, formed from cortical cells and not 
protruding from thallus surface .. SPATOGLOSSUM 

7. Meristem a broad marginal row of apical cells; cells in transverse section of mid thallus 
regular, becoming irregular, with cortical cells the same size as inner cells; sporangia 
scattered or grouped, protruding above the thallus surface T AONIA 

8. Cortical cells mostly single (not paired) above each medullary cell in transverse section 
of thallus; sporangia with one or more stalk cells, producing four spores 

... HOMOEOSTRICHUS 
8. Cortical cells mostly paired above each medullary cell in transverse section of thallus; 

sporangia without a stalk cell, producing eight spores ...... 9 

9. Medullary cells in transverse section of thallus of similar size throughout .... ZONARIA 
9. Medulla with a central row of distinctly larger cells LOBOPHORA 

Genus LOBOSPIRA Areschoug 1854: 363 

Thallus erect, with numerous slender axes bearing short, spirally arranged, simple or 
bicuspid, compressed ramuli 0.5-3 mm long, with basal, recurved, attachment tendrils. Growth 
by a row of 8-12 apical cells, forming the axis and ramuli mostly 4 cells thick near apices, 
axes becoming many cells thick and subterete below. Phaeoplasts numerous in cortical cells, 
discoid. Phaeophycean hairs in small tufts. 

Life history unknown, possibly direct from the sporophyte. 
Reproduction. Unilocular sporangia scattered, sunken in the cortex, producing four spores. 

Sexual plants unknown. 

Type species: L bicuspidata Areschoug. 

This monospecific genus is distinctive in its spirally twisted thallus and short, simple or 
bicuspid, lateral ramuli. The apical growth and young stages derived from the spores have 
been described by Edelstein & Womersley (1975), but the life history is incompletely known. 

Lobospira bicuspidata Areschoug 1854: 364. Edelstein & Womersley 1975: 149, figs 1-5. Harvey 
1858: p1.34. Womersley 1967: 215. 

FIGS 72K,L, 73A,B 
Thallus (Fig. 73A) medium to dark brown, 5-25 em long, with numerous, much branched, 

spirally twisted axes from an entangled base. Axes compressed, becoming subterete below, 
0.5-\.5 mm in diameter, with irregularly radial laterals, bearing pointed or bicuspid, com
pressed, determinate ramuli (0.5-)1-2(-3) mm long and (0.5-)1-1.5(-3) mm broad, 3-5 cells 
thick (Fig. 72L), on a phyllotaxis of 1/3, denuded below. Attachment of thallus by long 
branches with lateral, recurved, tendrils, emitted from lower axes; usually epiphytic. Growth 
(Fig. 72K) by short rows of cells at the apices of the axes or laterals. Cortical cells of ramuli 
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Fig. 73. A. Lobospira bicuspidala (NRCC, 10623). B. Thallus with tetrasporangia and released spores 
at lower left (ADU, A42264). C. Padina gymnospora (ADU, A50606). D. Padinafraseri (ADU, A56877). 
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20-40.um across, L/B 1-2. Phaeophycean hair tufts in centre of branch lets, often remaining 
undeveloped. 

Reproduction. Tetrasporangia (Figs 72L, 73B) scattered on ramuli and branches, 80-100(-
120).um in diameter, transformed from surface eells and sunken (slightly protruding when 
dried), rlividing into four shortly before their loss. Sexual reproduction unknown. 

Type from Port Adelaide, S. Aust.; in Herb. Areschoug, S (not located). 

Distribution: From Nickol Bay, W. Aust., around southern Australia to Eden, N.S.W. 

Selected specimens: Nickol Bay, W. Aust., 1880/1881 (MEL 17087-17089, 17092). Port 
Denison, W. Aust., reef pools (Gordon, 8.xi.1968; ADU, A33218). Natural Jetty, Rottnest I., 
W. Aust. (Smith 29, 25.xi.1945; ADU, A2097). Aldinga, S. Aust. (Edelstein & Kraft, 27.v.1972; 
ADU, A42264). Stanley Beach, Kangaroo L S. Aust. (Edelstein & Kraft 126, 25.iv.l972; 
NRCC, 10623). Carpenter Rocks, S. Aust., in shaded pools (Womersley, 5.ii.1970; ADU, 
A35179-H Marine Algae of southern Australia" No.38). Double Corner Beach, Portland, Vic., 
drift (Beauglehole, 14. vii.1951; ADU, A21768). Walkerville, Vic., drift (Sinkora A 1590, 23.ii-
9.iii.1972; ADU, A43104). East Cove, Deal I., Bass Str. (Shepherd & Lewis, 5.v.1974; ADU, 
A45245). Eden, N.S.W. (Lucas, Jan. 1910; NSW). 

Lobospira is a distinctive member of the Zonarieae, but apparently not common around 
Tasmania. It is often common just below low tide level and extending to 13 m deep. 

Genus PADINA Adanson 1763: 13, 586, nom. cons. 

Thallus complanate and relatively thin, flabelliform and entire or becoming lacerate often 
to the base, 2-20 cm long and broad, basally attached by rhizoids. Growth by a marginal row 
of apical cells with a revolute apical margin, circinnately inrolled to the upper facing surface, 
segmenting to form a blade 2-8 cells thick, with concentric zones of phaeophycean hairs on 
one or both surfaces. Phaeoplasts numerous per cell, discoid. Some species with a branched, 
terete to compressed, slender "Vaughaniella" stage, from which the flabellate thalli arise. 

L(fe history diplohap)ontic and isomorphic, in some species direct from the sporophyte 
generation. 

Reproduction. Unilocular sporangia in concentric rows or zones, or in patches, on one or 
both sides of the thallus, producing four meiospores, or probably apomeiotic in some species. 
Indusia more or less conspicuous over the sori, or absent, derived from the outer thallus 
membrane. Sexual plants rare, with oogonia and antheridia in sori in concentric zones. 

Type species: P. pavonica (Linnaeus) Thivy in Taylor. Price et al., (1979, p. 3) consider that 
the correct citation is p, pavonica (L.) Lamouroux. 

A genus of some 30 species (see Papenfuss 1977, p. 277). widely distributed in tropical 
waters and extending into warm (rarely cool) temperate regions. Only one species is common 
on southern Australian coasts, largely confined to Victoria, but three other species extend 
from Western Australia to the southern coast. In addition, P. terlUis Bory occurs on the 
Western Australian coast as far south as Rottnest Island. 

The circinnately inrolled apices of the fronds characterise Padina and the inrolled side is 
normally the upward facing one (referred to below as the upper), with the opposing side being 
the lower (Trono 1969, p. 33). 

KEY TO SPECIES OF PADINA 

1. Thallus 4 cells thick above, becoming 6-8(-9) cells thick in mid and lower parts 
... I. P. gymnospora 

I. Thallus 2 or 3 cells thick throughout ....... 2 

2. Thallus 3 cells thick throughout 
2. Thallus 2 cells thick throughout 

.. 2. P. fraseri 
.3 
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3. Thallus with indusiate sori of sporangia on lower surface only 
3. Thallus with indusiate sori of sporangia on upper surface only 

1. Padina gymnospora (Kuetzing) Sonder 1871: 47. 
Zonaria gymnospora Kuetzing 1859: 29. pI. 71, fig. II. 
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.. 3. P. sanctae-crucis 
... 4. P. elegans 

Padina vickersiae Hoyt in Howe 1920: 595. Taylor 1960: 236, pI. 34, fig. I. 
FIGS 73C, 7SA-C 

Thallus (Fig. 73C) medium brown above to dark brown below, relatively robust, often 
lightly calcified on the upper surface, 5-15 cm long and 5-20 cm in spread, when young 
flabellate and becoming shallowly to deeply divided with cuneate to flabellate segments mostly 
1-5 cm broad above, with acute to rounded axils, attached by a rhizoidal holdfast 0.5-2 cm 
long and 0.2-1 cm across; epilithic. Structure (Fig. 75B,C) of four layers of cells, 100-150 tLm 
thick, near the apices, becoming 6-8(-9) cells and 200-250 tLm thick in lower parts with similar 
sized cells throughout in transverse section. Cells in surface view 25-30 tLm broad, LIB 1-1.5 
(-2). Hairs (Fig. 75A) in concentric lines, 3-6 mm apart, on both sides of the thallus, more 
conspicuous on the lower side, 25-35 tLm in diameter. 

Reproduction. Sporangia (Fig. 75A,B) in concentric lines, or more or less in rows of sori, 
between each hair line, indusium absent or slight, on both surfaces but mainly on the upper; 
sporangia ovoid but broad-based, 25-35 tLm long and 10-15 tLm in diameter. Sexual plants 
unknown on Australian coasts, reported by Taylor (1960, p. 236, as P. vickersiae) as dioecious. 

Type from St Thomas, West Indies; in MEL, 583380. 

Distribution: Widespread in the tropics and subtropics, extending into warm temperate waters 
on both eastern and western coasts of Australia. 

From the west coast it extends around to Augusta on the south coast of Western Australia. 

Selected specimens: Point Clune, Rottnest I., W. Aust., \3-14 m deep (Walker, 6.xii.1984; 
ADU, A56635). Mandurah, W. Aust., drift (Oberlander, 2Ij.1961; ADU, A24714). Bunker 
Bay, Cape Naturaliste, W. Aust., uppermost sublittoral (Womersley, 2.ix.1979; ADU, A50599). 
Hamelin Bay, W. Aust., drift (Womersley, I.ix.1979; ADU, A50606). Augusta, W. Aust. (Baird, 
Jan. 1934; UWA). 

This species was described by Koh (M.Sc. thesis, unpublished, 1970) as P. occidentalis 
on the Western Australian coast, but the material agrees well with P. gymnospora. As Allender 
& Kraft (1983, p.87) remark, it is close to P. crassa Yamada, but the latter supposedly differs 
in having sporangial sori only on the outer (lower) side of the thallus whereas P. gymnospora 
has them mainly (but not only) on the upper side. 

2. Padina fraseri (Greville) Greville 1830, synop.:xliv. Gaillard 1968: 21, pIs 4,5. Womersley 
1967: 222. 
Zonaria fraseri Greville 1829: 423, pI. 26 fig. 2. 

PLATE 2 fig. 1; FIGS 73D, 7SD-G 
Thallus (PI. 2 fig. I; Fig. 730) medium to dark brown, often lightly calcified on the lower 

surface, 4-12 em long and as much in spread, when young flabellate and soon becoming 
deeply lacerate with cuneate segments 0.2-2.0 cm broad below and 0.5-2.5 em broad above, 
with rounded axils, attached by a rhizoidal holdfast 0.5-2.5 cm across and 0.5-1.5 cm long; 
epilithic. Structure (Fig. 75E,F) of three layers of cells throughout, (110-)120-160 tLm thick, 
the upper side cells smallest and the central cells usually largest, the cells corresponding in 
transverse section, and in longitudinal section with each elongate central cell corresponding 
to 3-6(-8) surface cells; in older parts, cells in transverse section of similar size. Cells in 
surface view of upper side 12-20 tLm broad, LIB (1-)1.5-2(-3), on lower side 16-20 tLm broad, 
LIB (0.7-)1-1.5(-2). Hairs (Fig. 750) in concentric lines on both sides of the thallus, prominent, 
16-24(-30) Ilm in diameter. 

Reproduction. Sporangia (Fig. 75D,G) only on upper surface, in 1(-3) concentric lines or 
separated sori 400-800(-IOOO)tLm across, between the hair lines; sori with a prominent 
indusium; sporangia ovoid to pyriform but broad-based, 100-160 tLm long and 50-80 tLm in 
diameter. Sexual reproduction unknown. 
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Type from "New Holland" (Fraser, 1826); in E. 

The type locality is uncertain. Although it has been suggested to be in Western Australia, 
C. Fraser (who was "Colonial Botanist" in Sydney from 1816 tilt 1831) only visited the Swan 
River in 1827 (after the collection date). In view of the known distribution of P. fraseri, it 
seems more likely that the type eame from somewhere on the Victorian coast where the 
species is most common, or even on the N.S.W. coast. 

A 

15mm 

Fig. 74. A. Padilla sanctae-crucis (ADU, A 13892). B. Padina elegans (UW A, A962, ho1otype). C. Padina 
elegalls (ADU, AI9325). 
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Distribution: From Warrnambool, Vic., around south-eastern Australia to the mid north 
coast of N.S.W., and the north coast of Tasmania. Often common in lower eulittoral, wave 
washed, pools on the Victorian coast. 

Selected specimens: Warrnambool, Vic., reef pools (Womersley, 14.x.1985; ADU, A56869). 
Apollo Bay, Vic., lower eulittoral pools on Point Bunbury (Womersley, 23.i.1967; ADU, 
A31758-"Marine Algae of southern Australia" No. 41; 19.v.1980; ADU, A51069 and 13.x.1985; 
ADU, A56877). Koonya Bay, Mornington Pen., Vic., upper sublittoral (Womersley, 15.i.1974; 
ADU, A44626). Walkerville, Vic., in pools (Sinkora A1497, 2I.ii.1972; ADU, A42266). Brid
port, Tas., upper sublittoral pools (Wollaston & Mitchell, 4.iii.1964; ADU, A27951). Pebbly 
Beach (12 km N. of Batemans Bay), N.S.W., upper sublittoral pools (Womersley, 15,i.1964; 
ADU, A28036). 

P. fraseri is the only species of Padina on eastern southern Australian coasts, and is 
characterised by its tristromatic thallus with larger central cells and sporangia I sori on the 
upper surface with a prominent indusium. Gaillard (1968) considered P. {rislromaliea Levring 
(1942, p. 60) from San Felix and San Ambrosio Islands to be identical with P. /raseri. While 
they are closely related, Levring (1942, fig. 2b,c) shows a central row of cells smaller than the 
surface cells, in contrast to the situation in P. fraseri. Lindauer et at. (1961, p.195) record P. 
/raser! from New Zealand, but this record is more likely P. gymnospora since it is described 
as being 6 cells thick below with sori on both surfaces (mainly the upper). P. fraseri was also 
recorded by Taylor (1966, p.356) from the Philippines, but this record is likely to be of a 
different species. 

3. Padina sanctae-crucis Boergesen 1914: 201, figs 153,154. Gaillard 1975: 85, figs 1-4. Taylor 
1960: 237, pI. 34 fig. 2. 

FIGS 74A, 7SH-J 
Thallus (Fig. 74A) medium brown throughout, lightly calcified, more so on the upper 

surface, 5-15 em long and 5-25 em in spread, when young flabellate, remaining so or becoming 
divided with tlabellate to occasionally cuneate segments 1-5 cm broad above, with rounded 
axils, attached by a rhizoidal holdfast 0.5-2 em long and 2-5 mm across; epilithic? Structure 
(Fig. 751J) of two layers of cells throughout, 100-150 ,urn thick near the apices and 150-200 ,um 
thick below, with the upper cells (1.2-)1.5-1.8 times the height of the lower cells. Cells in 
surface view of upper side 30-40,um broad, LIB (1-)1.5-2, on lower side 24-30,um broad, LI 
B (1-)1.5-2. Hairs (Fig. 75H) in alternating concentric lines on both sides of the thallus, 
2-3 mm apart on each side, 20-25,um in diameter. 

Reproduction. Sporangia (Fig. 75H,I) in concentric, continuous or broken, relatively linear 
sori on the lower side of the thallus, above each of the hair lines but with alternate fertile 
and sterile zones when the hair lines on both sides are viewed together; indusium slight; 
sporangia ovoid, 140-170,um long and 60-120,um in diameter. Sexual plants unknown on 
Australian coasts, dioecious with sori of oogonia or antheridia (Gaillard 1975, fig. 4C,D). 

Type from St Croix, West Indies; in C. 

Distribution: Tropics and subtropics of the eastern Atlantic; Japan. 
In Australia, known from the west coast of Western Australia, with one specimen from 

Point Sinclair in South Australia. 

Selected specimens: South Passage, Shark Bay, W. Aus!., 5 m deep (Cambridge, 16.viii.1979; 
ADU, A51771). 7 mile Beach, Dongara, W. Aus!., 0.5-2 m deep (Kirkman, 17.ix.1979; ADU, 
A51303). Point Sinclair, S. Aus!., drift, (Womersley, 25.i.1951; ADU, A13892). 

Gaillard (1975) has shown that P.japonica Yamada and probably P. haitiensis Thivy are 
not distinct from P. sanetae'crucis, and the western Australian plants agree well with this 
species. The sporangial sori are confined to the lower surface of the thallus, with a slight 
indusium, and when the hair lines on both surfaces are viewed, the sporangia are in fertile 
zones which alternate with sterile zones. 
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4. Padina elegans Koh ex Womersley sp. nov. 

FIGS 74B,C, 75K-M 
Thallus (Fig. 74B,C) medium brown throughout, lightly calcified on the upper surface, 

not or only slightly on the lower surface, 4-8 em long and 4-10 em in spread, when young 
flabellate and usually becoming shallowly to occasionally deeply divided, with acute to rounded 
axils, attached by a rhizoidal holdfast 2-10 mm long and 2-6 mm across; epilithic. Structure 
(Fig. 75L,M) of two layers of cells of similar size throughout or with the upper side cells 
shorter, 70-100,um thick near the apices and 100-140,um thick below. Cells in surface view 
of upper side 20-30,um broad, LIB 1.5-3(-4), on lower surface 25-35,um broad, LIB 1-1.5 
(-2). Hairs (Fig. 75K) in alternating concentric lines on both sides of the thallus, 2-4 mm 
apart on each side, (12-)14-24,um in diameter. 

Reproduction. Sporangia (Fig. 75K,M) in concentric, continuous or broken, sori on the 
upper side of the thallus, above each of the hair lines but with alternate fertile and sterile 
zones when the hair lines on both sides are viewed together; indusium slight; sporangia ovoid 
and broad based, 80-1OO(-120),um long and 50-80(-\ 00) ,urn in diameter. Sexual plants unknown. 

Diagnosis: Thallus brunneus, leviter calcareus, 4-8 cm altus et 4-10 cm latus flabellatus, dividens, ex 
base rhizoidea epilithica ortus. Structura 2-cellularis et 70-100 /-tm crassa prope apices, 100-140/-tm 
crassa prope basem. Cellulae in superficie superna 20-30 /-tm crassae, LIB 1.5-3(-4), in superficie inferna 
25-35/-tm erassae LIB 1-1.5(-2). Pili (12-)14-24 /-tm diam. concentriee alternatim et utrimque lineati. 

Sporangia in soris concentrieis, continue vel aliter, in superficie super utremque seriem pilorum 
in zonis alternatim fertilibus et sterilibus disposita. Indusium leve, sporangia ovoidea. eum base lata, 
80-100(-120) /-tm longa et 50-80(-100) /tm diam. 

Type from Mudurup Reef, Cottesloe, W. Aust. (Koh, 17,iii.1969; holotype in UWA, A962). 

Distribution: From Port Denison, W. Aust., to Pearson I.. S. Aus1. 

Selected specimens: Port Denison, W. Aust. on outer reef (Borowitzka, April 1979; ADU, 
A52417). Natural Jetty Reef, Rottnest I., W. Aust., upper sublittoral (Woelkerling, lO.xi.1968; 
ADU, A33329). Nancy Cove, Rottnest I., W. Aust., 4 m deep (Walker, 16.v.1986; ADU, 
A57113. Eucla, S. Aust., drift (Womersley, 2.ii.1954; ADU, AI9325). Pearson I., S. AU51., 
20-25,um deep (Shepherd, 8.i.1969; ADU, A33865-sterile). 

P. elegans is similar in form and thallus thickness to P. sanctae-crucis, but differs in that 
in transverse section both cells are of similar height and remain only 2 cells thick, and the 
sporangial sori are on the upper side only, with a more prominent indusium than in P. 
sanctae-crucis. 

Other bistratose species with an indusium over the sporangial sori are P. minor Yamada 
1925, which has sori on the lower side and is close to, possibly not distinct from, P. sanctae
crucis; P. haitiensis Thivy in Taylor (1960, p. 235) which may also be the latter species; P. 
perindusiata Thivy in Taylor (1960, p.235) for which the side of the thallus bearing sporangia 
is not stated but the lower cell layer is 0.33 to 0.5 as deep as the upper; and P. thivyae DOly 
& Newhouse 1966 where the sori occur on both surfaces and the upper cells are taller than 
those of the lower layer (in basal thallus, lower layer is 40-50 ,urn thick and upper 120-150 ,urn 
thick). 

Genus DICTYOPTERIS Lamouroux 1809a: 332, nom. cons. 

Thallus essentially complanate though sometimes twisted, subdichotomously to laterally 
branched, usually 10-40 em long with branches 3-25 mm broad, with a prominent central 
midrib throughout, with or without fine veins in the lateral wing, attached by a matted 
rhizoidal holdfast. Growth by a small group of 3-15 apical cells in a usually slightly depressed 
apex, giving rise to lines of cells radiating to the branch margin. Structure of wing 1-8 cells 
thick (usually 2 or more), with the midrib 8-30 cells thick, differentiated in thicker blades 
into an outer cortex of densely phaeoplastic cells and an inner medulla of slightly larger, 
sparsely phaeoplastic cells. Phaeophycean hair tufts scattered or in lines, hairs originating from 
derivatives of cortical cells cut off as a patch or laterally from each cortical cell. 
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Fig. 75. A-C. Padina gymnospora (ADU, ASOS99). A. Longitudinal section of thallus, showing inrolled 
apex, hair lines and sporangial sori. B. Longitudinal section with a sporangial sorus. C. Transverse 
section of older thallus. D-G. Padina fraser! (ADU, ASI069). D. Longitudinal section of thallus showing 
inrolled apex, hair lines and sporangial sori. E. Transverse section of young thallus. F. Transverse 
section of older thallus with rhizoids. G. Longitudinal section of thallus with a sorus of sporangia. H
J. Padina sanctae-crucis (ADU, AI3892). H. Longitudinal section of thallus showing inroJled apex, 
hair lines and sporangial sori. I. Longitudinal section of thallus with a sorus of sporangia. J. Transverse 
section of older thallus. K-M. Padina elegans (ADU, A33329). K. Longitudinal section of thallus 
showing inrolled apex, hair lines and sporangial sori. L. Transverse section of young thallus. M. 
Longitudinal section of thallus with a sorus of sporangia. 
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L({e history probably diplohaplontic and isomorphic in some species, direct from the 
sporophyte in other species. 

Reproduction. Unilocular sporangia scattered or clustered in sori, on both sides of the 
thallus, derived from the cortical cells and situated either within or external to the thallus 
surface, with or without a stalk cell; sporangia forming four spores. Sexual plants rare, with 
oogonia and antheridia in scattered sori. 

Lectotype species: D. polypodioides (De Candolle) Lamouroux 
house) Batters]. 

D. membranacea (Stack-

A genus of some 20 species, widespread in tropical and temperate waters, characterised 
by the much branched thalli with a distinct, percurrent, midrib. 

KEY TO SPECIES OF DICTYOPTERIS 

I. Thallus with few to plentiful fine lateral veins running forwards from midrib to margin; 
sporangia in sori clumped around hair tufts which form lines curved downwards from 
midrib to margin .. 1. D. australis 

\. Lateral veins absent; sporangia scattered over the thallus except for mibrib (usually) and 
the margin ........ 2 

2. Thallus one cell thick except for the midrib 
2. Thallus 2-6 cells thick apart from midrib 

.. 2. D. gracilis 
.3 

3. Branching mainly proliferous from or near the midrib; hair tufts usually in reflexed lines 
from midrib to margin; sporangia densely covering thallus except for midrib and a well
defined, often relatively broad, sterile margin 3. D. acrostichoides 

3. Branching marginal, rarely proliferous; hair tufts scattered; sporangia scattered except 
usually for midrib and marginal edge . . . . . . . . . . ...... 4 

4. Thallus 
midrib 

4. Thallus 
midrib 

1-2(-3.5) cm broad, light brown; medulla mostly 2 cells thick apart from 
.. 4. D. muelleri 

3-6(-10) mm broad, dark brown; medulla mostly 4 cells thick apart from 
. 5. D. nigricans 

I. Dictyopteris australis (Sonder) Askenasy 1888: 30. Allender & Kraft 1983: 107, figs 17C,D, 
l8C,D. Womersley 1949: 113; 1967: 217.' 
Haliseris australis Sonder 1853: 664. 
Haliseris pardalis Harvey 1855c: 535; 1858, pI. 29. 

FIGS 7M, 77 A-G 
Thallus (Fig. 76A) medium brown, usually 10-30 cm long, with one to several complanate 

fronds arising from a matted rhizoidal holdfast 0.2-\.5 cm across and 0.2-1.0(-1.5) em long; 
epilithic. Growth (Fig. 77 A) from several apical cells in a rounded apex. Fronds subdichoto
mously branched at intervals of 3-10 em, with or without proliferous branchlets from adjacent 
to the midrib, of fairly uniform width (usually 0.8-1.5 cm) throughout, with a central midrib 
and usually with faint (microscopic) lateral veins (Fig. 77E), less than 1.5 mm apart, running 
upwards from midrib to margin; branches often denuded below. Structure (Fig. 77B-D) of 
wing of cells of similar size, one cell thick (25-40 ~m) within 4-10 cells of the margin, 
becoming two cells thick (60-90 ~m) for most of the wing, and 3-4 cells thick near the midrib 
whieh is usually 8-10(-14) cells thick and has a central core of slenderer cells; cortical cells 
16-30 ~m across in surface view and LIB (1-)2-5. Hair tufts (Fig. 77E) dense, arranged in 
reflexed slight curves from midrib to margin; hairs (Fig. 77C) originating from small lateral 
derivatives of cortical cells, 14-22 ~m in diameter. 

Reproduction. Sporangial sori (Fig. 77E) associated with the hair tufts and forming reflexed 
lines from midrib to margin (Fig. 76A), rarely extending over the blade (ADU, A35699): 
sporangia (Fig. 77C) external to the cortex, with a laterally elongate stalk cell within the blade, 
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Fig. 76. A. Dielyopterts australis (ADU, A50881). B. Dielyopterts gracilis (ADU, A42542, holotype). 
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subspherical, 100-160 Itm in diameter. Oogonial sori unknown. Antheridial sori (Fig. 77F) 
scattered, irregularly angular in shape, sunken within the thallus, 400-1500 Itm long, 
200-1000 J.Lm across; antheridia (Fig. 77G) 25-50 J.Lm long, 20-50/.lm in diameter. 

Type from Lefevre Pen., S. Aust.; in MEL, 16873. 

Distribution: From Dampier Arch., W. Aust., around southern Australia to Port Noarlunga, 
S. Aust. Queensland, Lord Howe I. 

Pakistan, India, Hawaiian Islands. 

Selected specimens: Dampier Arch., W. Aust., 1 m deep opposite Haycock I. (Cambridge, 
24.viii.1979; ADU, A51773). Cottesloe, W. Aust., 3 m deep (Smith 26, 15.1.1945; ADU, 
A2096). Tiparra reef, S. Aust., 9 m deep (Shepherd, 9.iv.1986; ADU, A57037). Cape Elizabeth, 
Yorke Pen., S. Aust., drift 5 km S. (Parsons, 30.1ii.1970; ADU, A35698, male, and A35699). 
Christies Beach, S. Aust., 9 m deep on effiuent outlet pipe (Clarke & Engler, 14.1i.1980; ADU. 
A50865-H Marine Algae of southern Australia" No.193, and 8.5 m deep, 3 m W. of outfall 
(Clarke & Engler, 26.1i.1980; ADU, A50881). Port Noarlunga, S. Aust., upper sublittoral (Kald, 
April 1968; ADU, A32543). 

Dictyopteris australis is readily recognised by the fine lateral veins (though these are 
occasionally rare, especially in Queensland specimens) and the hair tufts with associated sori 
of sporangia in reflexed curves from midrib to margin. 

2. Dictyopteris gracilis W omersley sp. nov. 

FIGS 76B, 77H-M 
Thallus (Fig. 76B) light to medium brown, 10-30 cm long, with one to a few fronds, 

complanate but becoming twisted and convolute; epiphytic (entangled with Sargassum, Cau
locystis and Amphibolis) or probably epilithic with a matted rhizoidal hold fast up to 6 mm 
across and 1 cm long. Growth (Fig. 771) from few to several apical cells in a slightly depressed 
apex, with the margin below the branch apices entire or minutely dentate (Fig. 77H). Fronds 
alternately branched at intervals of 5-20 mm, without proliferous branchlets, mostly 5-10 
(-12) mm broad, with a central midrib throughout and lateral branches or lobes to dose to 
the apices, without lateral veins; base of fronds often partly to largely denuded. Structure (Fig. 
77K-M) of wing largely mono stromatic, 40-65 /.1m thick, becoming 2 cells thick only near the 
midrib or near reproductive organs; midrib (6-)8-15(-22) cells thick; cells in surface view 
(20-)25-35 J.Lm across, LIB (1-)1.5-3(-4). Hair tufts (Fig. 77H) small, scattered, with hairs (Fig. 
77M) arising from small cells cut otT laterally fr\Jm subdivided membrane cells, 20-25 ~m in 
diameter. 

Reproduction. Sporangia (Fig. 77J,L) scattered, derived from any cell of the wing, round 
to ovate in surface view and projecting slightly on both sides of the thallus, (60-)95-140 ~m 
in diameter, dividing tetrahedrally when mature. Oogonial sori unknown. Antheridial sori 
(Fig. 77M) scattered, irregular in shape, 200-500 Itm long and 100-300 J.Lm across, with not 
or only slightly enlarged surrounding cells; antheridia 40-60 J.Lm long and 15-30 J.Lm in diam
eter. 

Diagnosis: Thallus bruneolus vel brunneus, 10-30 em altus. frondibus complanatis sed convolutis et 
tortis crescentibus; epiphyticus vel epilithicus ex base rhizoidea. Thallus ex paucis cellulis apicalibus 
in depressione parva apicali oritur, cum margine prope apices totas vel subtiliter denticulatas. Frondes 

Fig. 77. A-G. Diclyopteris australis (A,F,G, ADU, A35698; B-D, ADU, A57037; E, ADU, A32543). A. 
Apex showing central meristem and segmentation. B. Transverse section of margin of thallus. C. 
Transverse section of thallus with phaeophycean hairs and undivided sporangia. D. Transverse section 
of midrib and adjacent wing. E. Thallus showing midrib, lateral veins, hair tufts and sporangia ..... 
Male thallus with antheridial sori. G. Section of male thallus with antheridia. H-M. Die/yopteris gracilis 
(I-L, ADU, A42542, ho!otype; H,M, ADU, A38375). H. Apex of thallus with branching midrib and 
hair tufts. I. Apex showing central meristem and segmentation. J. Apex with tetrasporangia. K. 
Transverse section of midrib and lateral wing. L. Transverse section of wing and undivided sporangia. 
M. Transverse section of male thallus with phaeophycean hairs and antheridia. 
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alternatim ramosae et lobi prope apices, 5-10(-12) mm lati cum costa centrali, sine venis lateralibus. 
Structura alarum plerumque monostromatica 40-65 ;tm crassa; cellulae ex superne visae (20-)25-35 ;tm 
latae, LIB (1-)1.5-3(-4). Caespites pilorum, parvae, dispersae, cum pilis ex cellulis parvis lateralibus, 
20-25;tm diam. ortis. 

Sporangia dispersa, ex cellula membranea formata. utrimque leviter procurrentia, (60-) 
95-140;tm diam. tetraedrica. Sori oogonii ignoti. Sori antheridiales 200-500;tm longi, 100-300;tm 
lati, dispersi; antheridia 40-60;tm Jonga et 15-30;tm diam. 

Holotype from D'Estrees Bay, Kangaroo I., S. Aus!., drift (Krafi, 14.vii.1972); in ADU, 
A42542, sporangia!. 

Distribution: Investigator Strait and the lower Gulfs in South Australia. 

Known specimens: The type. Tiparra reef. Spencer Gulf, S. Aus!., II m deep (Shepherd, 
24.ii.1971; ADU, A38135). Investigator Str., S. Aus!., II m and 31 m deep, 35° 12'S, 137°17'E 
and 35°21'S, 13rITE (Watson, 20.i.1971 and 24.i.1971; ADU. A38375 and A38396 resp.). 
E. side of Tapley Shoal, Gulf St Vincent, S. Aust., 13 m deep (Shepherd, 5.ii.1969; ADU, 
A33807). Aldinga, S. Aus!., drift, entangled with Caulocystis cephalornithos and SargasslIm 
( W omersley, 26.iv .1986; ADU, A5 7064). N ormanville, S. Aus!., dri ft. on A mphibolis anfarct ica 
(Skinner, 25.iv.1980; ADU, A51053). 

Dict)lopteris gracilis is distinctive in being the only species with a mono stromatic wing 
and which lacks lateral veins. It appears to be a deep water species, with specimens entangled 
with or on Amphibolis, Caulocystis and Sargassum, one (A38375) probably epilithic, and the 
others of uncertain attachment. 

3. Dictyopteris acrostichoides (1. Agardh) Boergesen 1935: 36. Womersley 1967: 217. 
Haliseris acrostichoides J. Agardh 1882: 133. 

FIGS 7SA, 79A-D 
Thallus (Fig. 78A) medium to dark brown, usually 10-40 cm long with one to a few 

fronds arising from a matted, rhizoidal holdfast 0.2-1.0 em across and 0.2-2.0 cm long; 
epilithic. Growth from a group of several apical cells, margin behind the rounded apices entire. 
Fronds sparsely alternately branched above, with numerous proliferous branches arising from 
or near the midrib, of fairly uniform width but often increasing slightly towards the apices, 
(3-)4-8 mm broad, with a central midrib but no lateral veins, with the wing becoming lacerate 
above and usually denuded below. Structure 79A,B) of wing 2 cells thick at the margin, 
increasing to (4-)5-6 cells thick in fertile parts, and the midrib 12-18 cells thick with smaller. 
more regular cells centrally; cortical cells (l0-)15-20,um across in surface view, LIB 1-2(-3). 
Hair tufts scattered or tending near apices to occur in recurved lines, with hairs arising from 
small lateral derivatives of cortical cells, 15-20,um in diameter. 

Reproduction. Sporangia (Fig. 79C,D) scattered, usually densely, in elongate sori along 
the blades, leaving sterile zones over the midrib and a broad marginal zone; sporangia external 
to the cortex, with 1-2 laterally elongate stalk cells, subspherical to ovoid, 80-110,um in 
diameter. Sexual reproduction unknown. 

LeclOtype from Tasmania (Gunn); in Herb. Agardh, LD, 48628. 

Distribution: From Warrnambool, Vic. to Rockingham, Qld, and the north coast of Tasmania. 
The records from Bombay (Boergesen 1935, p. 36) and from Karachi (Nizamuddin & 

Saifullah 1967, p. 172) are doubtfuL especially the latter. 

Selected specimens: Warrnambool, Vic., drift (Womersley, 13.iv.1959; ADU, A22909). 
Queenscliff, Vic., drift (Clayton & Gordon-li1i11s, 4.xii.1983; ADU, A55432). Hyams Beach, 
Jervis Bay, N.S.W., upper sublittoral (Womersley, 16.1.1964; ADU, A27455). 

Dictyopteris acrostichoides is characterised by its proliferous branching from or near the 
midrib and sporangia arranged in longitudinal sori with a broad sterile margin. The distribution 
is unusual in that it covers the Victorian and northern Tasmanian coasts and the east coast 
of Australia to northern Queensland. 
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4. Dictyopteris muelleri (Sonder) Reinbold 1899: 43. Womersley 1967: 218. 
Haliseris muelleri Sonder 1853: 665. Harvey 1860: pI. 180. 

PLATE 1 fig. 2; FIGS 788, 79E-J 
Thallus (PI. I fig. 2; Fig. 78B) medium to dark brown. usually 20-40 cm long. with one 

to several complanate fronds arising from a matted rhizoidal holdfast 0.2-2.0 cm across and 
0.2-1.0 cm long, epilithic. Growth from a row of 4-8 apical cells in a slightly depressed apex, 
with an entire margin below the apex. Fronds subdichotomously to alternately branched at 
intervals of 2-10 cm, without proliferations except following damage, blades linear or increas
ing in width above, often slightly narrowed at branchings, (0.5-)1-2(-3.5) cm broad. apices 
broadly rounded, with a central midrib which is slight above and prominent below with 
stupose hairs, without lateral veins, wing often denuded below. Structure (Fig. 79E,F) of wing 
4-7 cells thick at margin, 4-5 cells thick generally, and the midrib 8-15(-20) cells thick; cortical 
cells 25-50 /Lm across in surface view, LIB 1-2. Hair tufts dense, scattered, hairs arising from 
a compact group of cells, becoming sunk within the cortex, readily lost, 16-22/Lm in diameter. 

Reproduction. Sporangia (Fig. 79G,H) densely scattered between midrib and margin (rarely 
on the midrib) with a very narrow sterile marginal zone, derived from cortical cells and 
remaining sunken within the cortex, with a laterally elongate stalk cell; sporangia subspherical 
to ovoid, 80-120 /Lm in diameter. irregularly tetrahedrally divided. Oogonial sori unknown. 
Antheridial sori (Fig. 791) small. scattered. angular and irregular in shape. derived from 
cortical cells and lying within the thallus, (100-)200-500 /Lm across: antheridia (Fig. 79J) 
40-60 ILm long and 20-30 ILm in diameter. 

rvpe from Lefevre Pen., S. Aust; lectotype in MEL, 16837. 

Distribution: From Geelvink Channel, W. Aust. around southern Australia and Tasmania to 
Port Jackson, N.S.W. (May 1939. p. 200). 

Selected specimens: Geelvink Channel (50 km N. of Geraldton), W. Aus!.. 37 m deep 
(France. Feb. 1979; ADU, A51709). Cottesloe, W. Aus!.. drift (Smith, April 1943; ADU. 
A2031). Elliston, S. Aust., drift (Wamers/ey, 27,ii.1959; ADU. A22273). Pennington Bay. 
Kangaroo t, S. Aust., drift (Womersley, 22,i.1948; ADU. A6444). Investigator Str., S. Aust.. 
II m deep (Watson Stn YI, 35°12'S, 137"I7'E. 20.i.1971; ADU, A38376). Glenelg, S. Aus!.. 
drift (Womers/ey. 26.iv.1986; ADU. A57063. sporangial and male). Somerton Beach. S. Aust.. 
drift (Womers/e)" 29.v.1949; ADU, AI0830). Port MacDonnell, S. Aust.. upper sublittoral 
pools (Womers!ey. 25.i.1967; ADU. A31658). Walkerville. Vic., at low tide (Sinkora A2050. 
24.ii.1975; ADU. A48323). Taroona, Tas., 0-10 m deep (Shepherd, 4.ii.1970; ADU, A35568). 

D. muelleri is the commonest species of Dictyopteris on southern Australian coasts. being 
frequent in pools on rough-water coasts as well as to depths of 37 m. Deeper specimens tend 
to be broader with thinner and lighter brown fronds. On dying. the fronds lose fucoxanthin 
readily and become green-brown. 

5. Dictyopteris nigricans Womersley 1949: 115, fig. I, pI. 22 fig. 2; 1967: 218. 

FIGS 78e, 79K.L 
Thallus (Fig. 78C) dark brown, usually densely clumped and 5-20(-25) cm long. with few 

to many complanate fronds arising from a matted rhizoidal holdfast 0.5-5.0 em across and 
0.5-2.5 cm long; epilithic. Growth from a row of 8-14 apical cells in a rounded or slightly 
depressed apex. margin entire. Fronds irregularly alternately branched at intervals of (1-)2-6 
(-10) cm. without proliferous branchlets except following damage, branches linear, usually 
narrowed below and sometimes near the apices, usually 3-6(-8) mm broad. with a central 
midrib, without lateral veins. usually denuded below. Structure (Fig. 79K,L) of wing 5-7 cells 
thick throughout, occasionally four in fertile regions, midrib 12-20 cells thick; cortical cells 
(10-)20-30(-40) /Lm across in surface view, LIB 1-2. Hair tufts (Fig. 79K) compact. in an 
irregular line on each side of the midrib in narrow plants. more scattered on broader blades. 
hairs arising in clusters from subdivided cortical cells, 16-24/Lm in diameter. 

Reproduction. Sporangia (Fig. 79L) scattered between midrib and margin. derived from 
cortical cells and remaining sunken or very slightly protruding from the surface. with or 
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Fig. 78. A. Dictyopteris acrosllchoides (ADU. A55432). B. Dic/yopleris muelleri (ADU, A31658), C. 
Dictyopleris nigricans (ADU. A2296, hoJotype), 
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without a single stalk cell; sporangia subspherical to ovoid or often angular, 60-100 !.1m in 
diameter, irregularly tetrahedrally divided. Sexual reproduction unknown. 

Type from Pennington Bay. Kangaroo I., S. Aust.; holotype in ADU, A2296. 

Distribution: From Fishery Bay. Eyre Pen., S. Aust. to Flinders. Vic., and the N. and N.W. 
coast of Tasmania. 

Selected specimens: Fishery Bay (S.W. of Port Lincoln), S. Aust., uppermost sublittoral 
(Womersle.v, 8.i.1987; ADU, 57330-"Marine Algae of southern Australia" No. 283). Sleaford 
Bay, S. Aust., in reef pools (Womersley, 6.i.1951; ADU, AI3812). West Bay, Kangaroo I., S. 
Aust., drift (Womersley, 6.i.1946; ADU, A3485). Pennington Bay, Kangaroo I., S. Aust., reef 
outcr edge (Womersley, 5,i.1947; ADU, A4345). Port MacDonnell, S. Aust., in rcef pools 
UVomersley, 29.i.1964; ADU, A27305). Point Bunbury, Apollo Bay, Vic., upper sublittoral 
(Womersley, 12.iv.1959; ADU, A22644). Rinders, Vic., upper sublittoral (Womersley, 18.i.1967: 
ADU, A31786). Green Point, N.W. Tas .. upper sublittoral deep pools (Wollaston & /l,fitchell, 
24.ii.1964; ADU, A27554). 

While most specimens of D. nigricans are clearly distinct from D. muellen in their densely 
clumped habit, in width of branches, thickness, and colour, some intergrades (e.g. A31786) 
do occur (Womersley 1967, p. 2IS). D. nigricans is characteristic of the uppermost sublittoral. 
especially in pools, on rough water coasts, and may cover extensive areas of rock. 

Genus CHLANIDOPHORA J. Agardh I 894a: 16 

Thallus erect, with one to several stu pose axes from a rhizoidal holdfast, much branched 
in an irregularly lacerate manner with complanate branches but becoming twisted; laterals 
becoming inactivc and tapering. Growth by a row of apical celis, with the thallus becoming 2 
cells thick immediately below the apical cells and remaining distromatic. Phaeoplasts numerous 
per cell, discoid. Phaeophycean hairs in inconspicuous tufts. 

L{fe history unknown, possibly direct from the sporophyte. 
Reproduction. Unilocular sporangia scattered, external to the blades, producing four 

spores. Sexual plants unknown (see below). 

Type species: C. microphylla (Harvey) J. Agardh. 

A monospecific genus confined to eastern southern Australia. Chlanidophora is closely 
related to Distromium, differing from the latter in having scattered sporangia and a much 
branched thallus with laterals becoming inactive and tapering to one to a few cells. 

Chlanidophora microphylla (Harvey) J. Agardh IS94a: IS, pI. 1 figs 3-5. Levring 1940: 2. fig. 
1. Womers1ey 1967: 217. 
Zonaria microphylla Harvey IS62: pI. 195. 

FIGS 80A, 81A-D 
Thallus (Fig. SOA) medium to dark brown, usually 5-15(-20) cm long, with one to several 

fronds arising from a matted rhizoidal holdfast 0.2-2(-4) cm across and 0.2-2 em long. with 
the lower branches covered with stupose rhizoids which originate 1-2 cm below the branch 
apices; epilithic. Growth from a row of many marginal cells (Fig. SI A) in active apices. Fronds 
(Figs SOA, SI B)irregularly lacerate and much branched at intervals of 1-4 mm, 200-500 
(-1000) !.1m broad at active apices, with complanate terminal branches but becoming twisted 
and forming irregular, shaggy branches, with most laterals inactive and tapering to a pointed 
apex 1-3 cells across. Structure two cells thick (Fig. 81 D) throughout from immediately behind 
the apical cells (Fig. SI C), (50-)60-100 !.1m thick, cells in surface view (15-)20-25 !.1m across 
and LIB (2-)4-6(-8). Hair tufts (Fig. SIA,D) small, inconspicuous, hairs originating from small 
cells cut off laterally from thallus cells, 20-25 !.1m in diameter. 

Reproduction. Sporangia (Fig. 81 B,D) scattered on upper branches, external to the blades. 
with the stalk cell divided vertically (Fig. 81 D), sporangia subspherical, I OO-150( -200) "m in 
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diameter, dividing into four. Sexual reproduction unknown, apart from the record of Levring 
(1940, p. 2, fig. I C) of antheridia on a sporangial thallus. 

Lectotype from Port Fairy. Vic. (Harvey. Alg. Aust. Exsicc. 81); in Herb. Harvey, TCD. 

Distribution: From the Isles of St Francis, S. Aust. to Inverloch, Vic. 

Selected specimens: Masillon I., Isles of St Francis, S. Aust., 22 m deep (Shepherd, 5.i.1971, 
ADU, A37885). Elliston, S. Aust., 28 m deep (Shepherd, 23.x.l970; ADU, A37456). Point 
Avoid, Eyre Pen., S. Aust., drift (Womersley, 2.xii.1975; ADU, A46859). Seal Bay, Kangaroo 
I., S. Ausl., outer reef pool (Womersley, 29.x.1966; ADU, A31097). Cape du Couedic, Kangaroo 
I., S. Aust., reef pools (Womersley, \6.i.1965; ADU. A28962). Robe, S. Ausl., drift (Womersley. 
I Lxii. 1969; ADU, A34861-"Marine Algae of southern Australia" No. 39). Nora Creina. S. 
Ausl., uppermost sublittoral (Womersley, 26.ii.1984; ADU, A54821-H Marine Algae of south
ern Australia" No. 39a). Warrnambool, Vic., drift (Womersley, l3.iv.1959; ADU, A2291O). 
Queenscliff, Vic., drift (Womersley, 8.iv.1959; ADU. A22822). Inverloch, Vic., 4-5 m deep 
(Kraft 5065, 9.xii.1974; MELU, 035189). 

Chlandidophora microphylla may superficially resemble Halopteris, and occurs from 
shaded, upper sublittoral pools to 35 m deep. 

Genus DlSTROMIUM Levring 1940: 3, figs 2,3 

Thallus flabellate, entire or lacerate, or multifid with narrow branches from the base, 
with a rhizoidal holdfast. Growth by a row of apical cells, with the thallus becoming 2 cells 
thick immediately below the apical cells and remaining distromatic throughout. Phaeoplasts 
numerous per cell, discoid. Hairs present or absent, in concentric zones or scattered tufts. 

Life history unknown, possibly direct from the sporophyte. 
Reproduction. Unilocular sporangia in indusiate sori, forming concentric lines or patches, 

external to the blades, producing four spores. Sexual plants unknown apart from antheridia 
on sporangia I plants of D. multi./idum. 

Type species: D. skoltsbergii Levring. 

A genus of some 5 species, from Juan Fernandez I., southern Australia, Lord Howe I. 
and Japan, differing from Chlandidophora in habit (without laterals which become inactive) 
and in having the sporangia in indusiate sori rather than scattered. 

KEY TO SPECIES OF DISTROMJUM 

I. Thallus flabellate, entire or split, with segments 5-20(-35) mm broad near their apices 
I. D. flabellatum 

I. Thallus multifid, with narrow, elongate branches 2-4 mm broad 2. D. mult(fidum 

I. Distromium tlabellatum Womersley 1967: 218, fig. 3. 

FIGS 80B, 81E-1 
Thallus (Fig. 80B) medium to dark brown, more or less erect, usually 3-6(-8) cm long 

and across, flabellate when young (Fig. 81E) and becoming split into few to numerous flabellate 
segments, attached by a matted rhizoidal holdfast 0.2-1.2 cm across and 0.2-0.8 cm long, with 

Fig. 79. A-D. Dictyopteris acrostichoides (ADU, A55432). A. Transverse section of edge of wing. B. 
Transverse section of mid wing. C. Tetrasporangial thallus showing broad sterile zone between sporangia 
and margin. D, Transverse section with undivided tetrasporangia. E-J. Dictyopteris muelleri (ADU. 
A57063). E. Transverse section of edge of wing. F. Transverse seetion of part of midrib and lateral 
wing with rhizoids on both sides of midrib. G, Tetrasporangial thallus with midrib and hair tufts. H, 
Transverse section of thallus with tetrasporangia and a phaeophycean hair tuft. I. Male thallus with 
antheridial sori and hair tufts. J. Transverse section of thallus with antheridia. K,L. Dictvopleris 
nigricans (ADU, A4345). K. Transverse section of wing from edge to a phaeophycean hair tuft. L. 
Transverse section with an undivided sporangium. 
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descending multicellular rhizoids from the lower side of the mid to lower thallus; epilithic or 
epiphytic on Amphibo/is. Growth from a row of many apical cells (Fig. 81 E,F), becoming 
distromatic in subapical cells (Fig. 8IG). Fronds complanate, 1-3(-6) mm broad below, 5-20(-
35) mm broad al their apices. Structure (Fig. 81 HJ) two celIs and 70-90!lm thick throughout; 
cells in surface view 20-35(-40)!lm across, LIB 2-5(-7). Hairs (Fig. 8IE,H) in prominent 
concentric bands on lower surface of thallus, 30-40(-.50)!lm in diameter. simple or with a 
lateral branch 2-5 cells from their base, arising from cells cut off from one end of the lower 
thallus cells, without a basal meristem but with apical growth. 

Reproduction. Sporangia (Fig. 81 F,H) in concentric, often interrupted, sori or patches on 
the upper surface, external to the thallus. with the parent thallus cell subdividing usually after 
the sporangium is cut off. with a membranous indusium, sporangia ovoid to subspherical or 
pyriform, 150-250!lm in diameter. dividing tetrahedrally. 

Trpe from Port Wi\lunga. S. Aust., drift (Womcrs/ey. 5,ix.1954); in ADU. A19784. 

Distribution: From 7 mile Beach (N. of Dongara), W. Aust.. around southern Australia to 
Port Phillip, Vic. and Deal I., Bass Strait. 

Selected specimens: 7 mile Beach, N. of Dongara, W. Aus!., drift (U·omers/ey. 17.ix.1979: 
ADU. A51349). N. of Point Clune, Rottnest I., W. Aus!., 13 m deep (KraJi & Alt11ar, 6.xii.1984; 
ADU, A57062 and MELU). Hopetoun, W. Aus!., drift (Gordon, 20.xi.1968; ADU, A34131). 
Nuyts Reef, Great Australian Bight, S. Aust., 30 m deep (Shepherd, 27.iii.1980; ADU, A52330). 
Pearson I., S. Aus!., 36 m deep (Shepherd, 10.i.1969; ADU, A34103). Henley Beach, S. Aus!.. 
drift on Amphibolis (Macbeth. 30. vii.1943; ADU, A 10239). Aldinga. S. Aus!., drift (WOl11ers/ey, 
17.ix.1966; ADU, A3071 l-HMarine Algae of southern Australia" No. 40). Pennington Bay, 
Kangaroo I., S. Aust., drift (rVomers/ey, 28.x.1966; ADU, A30850). Balcombe Bay, Port Phillip, 
Vic. (Alacpherson, 26.ii.1961; ADU, A28564). Deal L Bass Str., 30 m deep (Shepherd & Lel1·is. 
3.v.1974; ADU, A45225). 

Distromium j7abel!atum occurs from I m to 36 m deep. It differs from D. skottshergii 
Lcvring from Juan Fernandez I. and New Zealand, in that in the latter the sporangia apparently 
replace thallus cells (Levring 1940, fig.3 C-E), and from the Japanese D. decumbcns (Okamura) 
Levring in habit and hairs (see Womersley 1967, p. 219). Further detailed comparisons with 
D. skottsbergii in particular are needed, since Levring states that paraphyses are absent and 
D. j7abellatum has prominent, often branched, apically meristematic hairs; these contrast 
markedly to the phaeophyecan hairs of D. mu/t~fidum, but appear similar to those of D. 
didymothrix Allender & Kraft (1983, p. 89, figs 8, 9A-D). 

2. Distromium multifidum Womersley 1967; 220. fig. 4. 

f'lGS 80C, 83A-D 
Thallus (Figs 80C, 83A) medium to dark brown, erect, usually 3-8 cm long and 4-10 cm 

in spread, much divided into linear, subdichotomous branches. usually slightly twisted above, 
attached by a matted rhizoidal hold fast 0.2-1.0 em across and 0.2-0.5 cm long, with one to 
several axes with descending rhizoids from the lower to mid branches; epilithic. Growth from 
an irregularly rounded row of many apical cells (Fig. 83B) in actively growing branches. Fronds 
(Fig. 83A) with irregularly linear branches 4oo-1000!lm broad, broadening slightly to below 
the apices which are 1-1.5 mm across. Structure (Fig. 83(',D) two cells and 50-85!lm thick 
throughout, cells in surface view 20-35(-45)!lm across. LIB (2-)3-5. Rhizoids developing 
centrally on both sides of mid thallus segments, spreading laterally, branched with denser 
terminal cells when young. Phaeophycean hairs in small, inconspicuous, scattered tufts (Fig. 
83B) or absent, on the upper side, 14-18 "m in diameter. with a basal meristem. 

Reproduction. Sori (Fig. 83A,B) small, with 4-12 sporangia, on the concave (upper) side 
of branch ends, with a membranous indusium; sporangia (Fig. 83B,C) developed directly from 
thallus cells (without a stalk cell), external to the thallus, subspherical to ovoid, (120) 150-200 
(-240) "m in diameter, tetrahedrally divided. Oogonia unknown. Antheridia (Fig. 83D) present 
on sporangial plants (ADU, A23956); sori on concave branch ends, 400-600!lm long and 
200-300!lm across; antheridia 60-90!lm long, 20-40!lm in diameter. 



A 

B 

DICTYOT ACEAE 

:1 
I 

233 

Fig. 80. A. Chlanidophora microphvtla (ADU, A54821). B. Dislromiul1I flabellalum (ADU, A 19784, 
holotype). C. Dislromium mul/if/dum (ADU. A29525. holotype). 
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Fig. 81. A-D. Chlanidophora microphylla (A,C, ADU. A28962; B,O, ADU. A31097). A. Actively 
growing apices and two hair tufts. B. Older branches with tapering inactive apices and scattered 
tetrasporangia. C. Longitudinal section of apical cell and segmentation. O. Transverse section of thallus 
with sporangia and phaeophycean hairs. E-1. Distromium jlabl'lIatum (ADU. A19784. holotype). E. 
Thallus lower surface. with concentric lines of hairs. F. Thallus upper surface with sorus of sporangia. 
G. Longitudinal section of apical cell and segmentation. H. Longitudinal section of thallus through a 
sporangial sorus. with hairs from lower surface. I. Transverse section of thallus with base of a hair. 
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Type from Victor Harbor, S. Aust., drift (Womersley, 19.ix.1965); in ADU, A29525. 

Distribution: From Hopetoun, W. Aust. to Phillip I., Vic. and Deal I., Bass Strait, in depths 
of 3 to 28 m. 

Selected specimens: Hopetoun, W. Aust., 3-4 m deep on old jetty piles (Kraft 6994 & Ricker, 
16. viii.1979; ADU, A50723). Elliston Bay, S. Aust., 10-12 m deep (Shepherd, 23.x.1969; 
ADU, A34940). Pearson I., S. Aust., 28 m deep (Shepherd, 9.i.1969; ADU, A34002). Barker 
Rocks, Yorke Pen., S. Aust., drift (Womersley, 24.ix.1967; ADU, A3 I 960). Port Willunga, 
S. Aust., drift (Womersley, 25.x.1959; ADU, A23956-sporangial with antheridia). D'Estrees 
Bay, Kangaroo I., S. Aust., drift (Womersley, 23.viii.1963; ADU, A26802). Portland, Vic., 20 
m deep, 5 km off Surry R. mouth (Watson, 28.xi.1981; ADU, A52808). Red Rocks, Phillip 
I., Vic., drift (Womersley, 25.x.1986; ADU, A57260). East Cove, Deal I., Bass Str., Tas., 15 
m deep (Shepherd & Lewis. 7. v.1974; ADU. A4508l). 

Distromium multifldum is readily recognized by its much branched, distromatic thallus, 
with sporangia in concave branch ends. The single record of antheridia applies to otherwise 
sporangial plants, similar to the situation in Taonia lennebackeriae (Mathieson 1966). 

Genus SPATOGLOSSUM Kuetzing 1843: 339 

Thallus com plan ate, irregularly laterally branched or lacerate, usually 10-30 cm long with 
branches 1-4 cm broad, without a midrib or lateral veins, attached by a matted rhizoidal 
holdfast. Growth by a group of apical cells in a slightly depressed apex. Structure 4-5 cells 
thick, with cortical cells usually subdivided once from larger medullary cells, cells irregularly 
placed in transverse section. Hair tufts scattered, with densely arranged phaeophycean hairs 
arising from a pit within the thallus. 

L(fe history unknown, but probably diplohaplontic and isomorphic. 
Reproduction. Sporangia scattered, transformed from cortical cells and remaining sunk in 

the thallus, tetrahedrally divided. Oogonia and antheridial sori developed from cortical cells, 
remaining sunk in the thallus. 

Lectotype species: S. solierii (Chauvin ex Montagne) Kuetzing. 

Spatoglossum includes some 17 species from cool temperate southern hemisphere and 
tropical waters (Allender & Kraft 1983, p. 100). It is distinguished by the small group of apical 
cells, lack of a midrib, irregular cell arrangement in transverse section, and sporangia sunk in 
the thallus. A single species is known from the Gulf region of South Australia. 

Spatoglossum australasicum Kuetzing 1859: 20, pI. 48 fig. II. Womersley 1967: 223. 

FIGS 82A, 83E-H 
Thallus (Fig. 82A) medium to dark brown, 8-16 em long, complanate, irregularly laterally 

branched, with a matted rhizoidal holdfast 1-3 mm across and 2-5 mm long; epilithic. Growth 
by a group of apical cells (Fig. 83E,F) in a rounded to slightly depressed apex. Fronds branched 
at intervals of usually 1-4 cm, with rounded axils, branches (3-)5-10(-12) mm broad and 
usually broadening above the axils, often with short lateral projections without midrib or 
veins. Structure (2-)4 cells (Fig. 83G) and 120-160 JIm thick in young parts, 5-6 cells and 
240-320 JIm thick in older parts, with the cortical cells usually subdivided (Fig. 83H) compared 
to the larger medullary cells which are somewhat irregularly placed in transverse section; 
cortical cells 20-40(-50) JIm across in surface view, LIB 0.6-1.5(-2). Hair tufts (Fig. 83E,H) 
dense, scattered, persistent, their bases sunk within the thallus, hairs 12-18 11m in diameter. 

Reproduction. Unknown. 

Type from Lefevre Pen., S. Aust. (Mueller); in MEL, 17076; isotype in ADU, A8289. 

Distribution: The Gulf region of South Australia. 

Known specimens: The type and Tiparra reef, S. Aust., 6 m deep (Shepherd, 24.v.1969; 
ADU, A34905). Brighton, S. Aust., drift (Harris, June 1943; ADU, AI811). 
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Spatogfossul11 australasicul11 is a little known and apparently rare species. and no known 
plants are fertile. 

A 
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Fig. 82. A. 5,paloglossalll auslralasicum (ADU. A34905). B. Taonia australasica (ADU. A50866). 
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Fig. 83. A-D. Distromium multifidum (A-C, ADU, A29525, holotype; D, ADU, A23956). A. Branches 
with sori of sporangia. B. Branch end with marginal apical cells and sporangia. C. Transverse section 
of thallus with sporangia. D. Longitudinal section of thallus with a sorus of antheridia. E-H. Spa/a
glossum australasicum (ADU, A34905). E. Branch apex showing small groups of apical cells and 
scattered phaeophycean hair tufts. F. Meristem at apex of a branch. showing apical cells and segmen
tation. G. Longitudinal section from apical cell (right) to mature thallus (left) showing segmentation, 
H. Transverse section of mature thallus with a sunken phaeophycean hair tuft. 



238 DICTYOT ACEAE Taonia 

Genus TAONIA J. Agardh 1848: 101 

Thallus complanate, flabellate and lacerate with elongate and cuneate segments, usually 
5-20 em long with segments 0.5-3 em broad, often tapering to the apices. Growth by a marginal 
row of many apical cells in a convex apex. Structure 2-4(-6) cells thick, with the outer cells 
the same size as inner cells. cells regularly arranged in transverse section of young parts. 
irregular in older parts. Hairs phaeophycean, in concentric zones. 

L((e history probably diplohaplontic or direct from the sporophyte. 
Reproduction. Sporangia scattered, with or without a stalk cell, partly or entirely lying 

above the thallus surface, producing four spores. Sexual reproduction rare, with antheridial 
and doubtfully oogonial sori. 

Type species: T. atomaria (Woodward) J. Agardh. 

Taonia includes three species, characterised by the broad margin of apical cells, concentric 
zones of hairs. cells of similar size in transverse section, and sporangia external to the blade. 
The reproduction and possible life history of T. tennebackeriae Farlow ex J. Agardh from 
southern California, and T. alomaria, have been discussed by Mathieson (1966). 

Taonia australasica J. Agardh I 894a: 30. Allender & Kraft 1983; 91, figs 9E-I, 10A.B. Wom
ersley 1967: 223. 

FIGS 82B, 84A-D 
Thallus (Fig. 828) light to medium brown, 5-15(-20) em long, complanate, flabellate when 

young, soon becoming lacerate and usually multifid, with a matted rhizoidal holdfast 1-7 mm 
across and 1-4 mm long; epilithic. Growth by an extensive marginal row of apical cells (Fig. 
84A) in a usually convex apex. Fronds much branched in a subdichotomous to lateral manner 
by splitting, with no or few laterals from below, branches broadening upwards, 1-4(-6) mm 
broad at their base, (1-)2-6(-20) mm broad at their apices. Structure 2 cells (Fig. 84B) and 
60-100 ttm thick in young parts, becoming (2-)4(-5) cells and 120-200 tim thick in older parts 
(Fig. 84C,D), margins slightly broader, with the outer cells the same size as inner cells in 
transverse section; cortical cells 20-30(-35) ttm across in surface view, LIB 1-2(-4). Hairs (Fig. 
84A,D) forming more or less prominent concentric lines across the thallus, coinciding on both 
sides; hairs 14-24 ttm in diameter. 

Reproduction. Sporangia (Fig. 84C,D) scattered, external to the blade, with 1-3 stalk cells, 
110-140 tim in diameter. dividing tetrahedrally. Sexual reproduction unknown. 

l}'pe from Port Phillip Heads. Vic. (Wi/son); in Herb. Agardh, LD, 48296. 

Distribution: From Cape du Couedic, Kangaroo I., and Christies Beach, S. Aus!., to Coifs 
Harbour. N.S.W. Lord Howe I. (Allender & Kraft 1983. p. 91). 

Kermadec Is (Lindauer cl at. 1961, p. 196). 

Selected specimens: Cape du Couedic, Kangaroo I., S. Aust., drift (Womerstev, 12.i.1948: 
ADU, A8252). E. side of Ballast Head, Kangaroo I., S. Aust., uppermost sublittoral (U'OI11-
ersle.v, 3I.x.1947; ADU, A6101). Christies Beach, S. Aust., 8 m deep, 4 m W. of effiuent 
outfall (Clarke & Engler, 14.ii.1980; ADU, A50866-"Marine Algae of southern Australia" 
No. 259). Yilki, Victor Harbor, S. Aust., drift (Wornerslc.v, 30.ix.1985; ADU, A56794). Nora 
Creina, S. Aust., drift (Womers/e.v, 17.i.1971; ADU, A37829). 

Taonta auslralasica is probably more widespread than indicated by the above records. 

Genus H0.\10EOSTRICHUS J. Agardh I 894a: 14 

Thallus more or less erect, 5-15(-20) em long, linear or flabellatc at least at the branch 
ends, branched by apical splitting, stupose below with a matted, rhizoidal hold fast. GrOll'll! 
by a marginal row of apical cells on each branch, segmenting posteriorly in actively growing 
apices and usually becoming wedge shaped, segmenting on two faces in relatively inactive 
apices. Fronds linear or broadest near their apices and tapering below, complanate. often with 
faint. concentric, growth zones. Structure 5-7 cells thick throughout, cells of uniform size and 
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Fig. 84. A-D. Taonia auslralasica (ADU, AS0866). A. Upper pan of thallus showing marginal apical 
cells, lines of hairs. and scattered sporangia. B. Longitudinal section showing apical cell and segmen
tation. C. Transverse section of thallus with an undivided sporangium. D. Longitudinal section of 
thallus with sporangia and phaeophycean hairs. E-H. Homoeostrichus canaliculatus (ADU, AI8976). 
E. Upper branches. F. Surface view of conical cell rows. G. Longitudinal section from apex to mature 
thallus showing segmentation. H. Transverse section with three rhizoids. 
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in regular rows in transverse section (20-25 ,um across). elongate in longitudinal section, with 
the cortical cells the same size as medullary cells (rarely paired) in transverse section and 
2-4(-6) overlying each medullary cell lengthwise; phaeoplasts dense in cortical cells, less so in 
medullary cells. Hair tufts (phaeophycean) absent. Paraphyses only in sporangial sori or in 
scattered tufts or occasionally in more or less concentric zones, without a basal meristem but 
with apical and subapical divisions, determinate, cells with phaeoplasts. 

L(fe history unknown, possibly direct from the sporophyte. 
Reproduction. Sporangia in scattered sori, usually with paraphyses, producing four spores. 

Sexual reproduction unknown. 

Lectotype species: H. sinclairii (Hooker & Harvey) J. Agardh (replacing H. multifidus J. 
Agardh-see below). 

Ifomoeostrichus was established by J. Agardh (1894a, p. 14) for species of Zonaria where 
the cortical cells are mostly not paired, and the generic type description also stated that the 
surface sori were prominent, with obovate fertile cells (sporangia) and erect, subclavate, 
articulate, free, paraphyses. 1. Agardh included four species in two sections; If. multifidus 
from South Africa was in the first section, with partly decumbent fronds, and the second 
section, with erect fronds, included the Australian species If. sinclairii. If. stuposus ( II. 
sinc/airii) and If. canaliculatus. The only species for which J. Agardh described sporangia was 
II. sinclairii. 

Papenfuss (1944, p. 340) considered Homoeostrtchus not generically distinct from Zonaria 
and in showing that harveyana is the correct specific name for the South African species. he 
stated that "the first species listed under Ifomocoslrichus and presumably the type of the 
genus ... is Z. multi{ida". Later Papenfuss (1977, p. 274) stated he had "designated II. 
mu/t(tldus as lectotype of the genus." 

When 1. Agardh described Homoeostrichus. no description of H. mult!fidus referred to 
sporangial sori. and his generic description must have been based on If. sine/airii in this 
respect. Further, it is now clear that the sporangial sori* of If. multifidus (z. harveyana) do 
not contain paraphyses. in this way excluding it from the generic description. 

The vegetative features of J. Agardh's generic description cover II. mull(fidus and H. 
sine/airif equally well. It thus seems clear that Papenfuss' selection of II. multifidus as the 
lectotype species was inappropriate. and II. sine/airii is here selected as lectotype in that it 
agrees better with the generic type description. 

With II. sine/airii as lectotype species. the genus Homoeostriclius is scarcely distinct from 
Zonaria on vegetative features since the difference in pairing of the cortical cells is one of 
degree-in Zonarta they are mostly paired, in Homoeos(r[chus relatively few are paired. 
However, the realisation that the sporangia of Homoeostrichus smclairii contain only four 
spores in contrast to the eight in species of Zonaria provides a more satisfactory separation 
and justifies maintaining HomoeoSlrichus as a distinct genus. 

H. olsen ii, described below, agrees well generically with H. sme/airii, but H. canaliculaflls 
is retained in the genus on vegetative features only (sori are unknown). /I. .!label/alliS Okamura 
(1931, p. 57, pI. 279 figs 11-13) from Japan is almost certainly not a species of Homoeostrichus. 

* Based on material from Dalebrook. Kalk Bay, Cape Province. South Africa. 4 m deep (Needham, 
IO.vi.1986; ADlJ, A57124) which (see also Simons 1964) is decumbent. 6 cells thick with 4-8 cortical 
cells on the upper surface and 2-3 on the lower surface corresponding lengthwise to each medullary 
cell. relatively few paired cells on the upper surface only. with sporangial sori on the lower surface. 
indusiate. without paraphyses. with elongate sporangia each with a stalk cell and containing 8 spores 
(often in a row). 
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Fig. 85. A. Homol'Oslrichus canaliculalus (ADU, A 18976). B. Homocoslrichu5 smclmrii (ADU, A 19171}. 
C. H0ll10COSIrichus olsenii (ADU, A55409, holotype). 
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KEY TO SPECIES OF HOAfOEOSTRICHUS 

I. Thallus branches linear, mostly 1-1.5 mm broad, drying grey-brown with the surface slightly 
farinaceous ......... I. H. canaliculatus 

I. Thallus branches not linear, either broadly flabellate or with flabellate ends and slender. 
denuded, lower branches; light brown to grey-brown .. 2 

2. Thallus light brown, much branched, with slender lower parts and flabellate branch 
ends 2-6(-10) mm broad; mostly six cells thick 2. H. sinclalrii 

2. Thallus grey-brown, sometimes slightly farinaceous, flabellate and 5-10(-15) mm broad 
above; five cells thick throughout .... 3. II. olsenii 

1. Homoeostrichus canaliculatus 0. Agardh) J. Agardh 1894a: 16. 
Zonaria canaliculala J. Agardh 1872: 49. Womersley 1967: 225. 

FIGS 84E-H, 85A 
Thallus (Fig. 85A) medium brown to grey-brown, usually farinaceous, (5-)10-20 cm long, 

multifid and much branched, branches complanate but becoming irregularly twisted below, 
with long, densely stupose, lower axes 2-5 mm thick and a matted rhizoidal ho1dfast 2-20 mm 
across and 5-20(-25) mm long; epilithic. Fronds (Fig. 84E) subdichotomously to alternately 
branched by apical splitting, branches more or less linear, (0.5-) 1-1.5( -2) mm broad throughout 
sometimes drying slightly canaliculate. Structure 6-7 cells (Fig. 84G,H) and 150-200 /.1m thick 
throughout with cells in regular rows; cortical cells the same size as medullary cells (or 
occasionally paired) in transverse section, 4-8 to each medullary cell lengthwise, 16-24 
(-28) J.lm across in surface view (Fig. 84F) and LIB (0.5-)0.7-1.5. Hairs apparently absent. 

Reproduction unknown. 

Type from Port Fairy, Vic. (Harvey); in Herb. Agardh, LD, 48186. 

Distribution: From Stinky Bay (Nora Creina), S. Aust., to Port Phillip, Vic. 

Selected specimens: Stinky Bay, Nora Creina, S. Aust., drift (Womers!ey, 19. viii.1957; ADl), 
A21201). Off Cape Northumberland, S. Aust., 15m deep (Shepherd, 13.ii.1976; ADU, A46997). 
Port MacDonnell, S. Aust., drift (Womersle)l, 19.viii.1953; ADU, AI8976). Peterborough, Vic., 
drift (Pope & Hennetl, 17.viii.1949; ADU, AI2147). Port Phillip. Vic. ("Alg. Muell."; MEL 
16897). 

H. canaliculala is retained in Homoeoslrichus since the cortical cells are mostly not paired; 
sporangia are unknown. It appears to be restricted to deep water on rough-water coasts of 
S.E. South Australia and western Victoria, and is characterised by the narrow, linear branches 
and farinaceous surface appearance. 

2. Homoeostrichus sinclairii (Hooker & Harvey) J. Agardh I 894a: IS. 
Zonana sinclairii Hooker & Harvey 1845: 530. Harvey 1858: pI. 49. Womersley 
1967: 226. 
Zonaria stuposa R. Brown ex J. Agardh 1848: 1 10. 

FIGS 858, 86 
Thallus (Fig. 85B) medium brown, 5-15 cm long, much branched with numerous long, 

slender. stupose axes 0.3-1 mm thick, bearing flabellate laterals above, arising from a matted. 
rhizoidal holdfast 5-25 mm across and 3-10(-15) mm long; epilithic. Fronds with complanate 
terminal and lateral branches, flabellate to spathulate (Fig. 86A). usually lacerate and often 
with spinous lateral projections, becoming denuded below with the central region becoming 
stupose and forming the slender pedicel; upper parts usually 2-6(-10) mm broad near their 
apices. Structure (Fig. 86C-G) 6 cells (rarely 7 in old parts) and 120-160 /.1m thick throughout, 
with cells in regular rows in transverse section (Fig. 86F) and in longitudinal section with the 
primary transverse walls concave to the branch apices (Fig. 86C-E); inactive margins with the 
apical cells often paired and/or segmenting on both lateral faces; cortical cells single (rarely 
paired) over each medullary cell (Fig. 86B,F) in transverse section, 2-4(-7) over each medullary 
cell in longitudinal section, (10-) 16-24 Jtm across, LIB 1-2(-3). Hair tufts absent. 
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Reproducllon. Sporangia scattered amongst dense masses of paraphyses centrally on upper 
branches (Fig. 86A), subspherical to ovoid, 90-180( -200) ~m long and 80-180 ~m in diameter, 
producing four spores (Fig. 86F,G) irregularly tetrahedrally, with a multicellular stalk (Fig. 
86F,G) when mature, 2-4 cells long and 3-6 cells broad adjacent to the sporangium. Paraphyses 
(Fig. 86G) clavate, usually slightly curved (4-)6-12 cells and (250-)300-500 ~m long with uppcr 
cells (35-)40-50 ~m in diameter and LIB 1-1.5(-2.5); cell divisions apicaL Sexual reproduction 
unknown. 

l)pe. Recorded as from the Bay of Islands, New Zealand (Sinclair), but probably from south 
eastern Australia (see Womersley 1967, p. 227); type material in TCD and K. 

Distribution: From the Head of the Great Australian Bight, S. Aust. to Newcastle, N.S.W .. 
including Bass Strait Islands. 

Selected specimens: Head of Great Australian Bight, S. Aus!., drift (Womersley. 4.ii.1954; 
ADU, A 19171). D'Entrecasteaux Reef, S. Aust., 15-20 m deep (Shepherd, 27.iii.1980: ADU, 
A52152). Elliston, S. Aus!.. upper sublittoral pools (Womersley, 15.i.1951: ADU, AI3664). 
Pennington Bay, Kangaroo t, S. Aust., drift (Womers/ey, 14.i.1947; ADU. A4310). West L 
S. Aust., 3-5 m deep on jetty (Shepherd, 27.xii.1965; ADU, A30374). Cape Northumberland, 
S. Aust., shaded reef pools (Womersley, IS.x.198S; ADU, AS6811). S km off Surry R. mouth, 
Portland, Vic., 20 m deep (Watson, 28.xi.1981; ADU, AS2810). West Point, Erith I.. Kent 
Group, Bass Str" IO m deep (Shepherd & Lewis, 10.v.1974; ADU, A45J94). Newport, N.S.W .. 
reef pools (Womersley, 30.v.19S0; ADU, AI 3057). Newcastle, N.S.W. (Har\'ey, Alg. Aust. 
Exsicc. 82; MEL 16907). 

H. sinclairii occurs from low tide level (usually in shaded pools) to 38 m deep, and 
probably extends further west than the Head of the Great Australian Bight. 

It is distinctive in habit, in the concave cross walls, in the multicellular pediceJs to the 
tetrasporangia, and resembles H. olsenii in the structure of inactive margins. 

3. Homoeostrichus olsenii Womersley sp. nol'. 

FIGS 8Se, 87 
Thallus (Fig. 8SC) grey to grey-brown, sometimes slightly farinaceous, (5-)8-15 cm long, 

tlabellate when young and splitting to form irregularly laterally branched, essentially com
planate, fronds with stupose lower axes 1-3 mm thick and a matted rhizoidal hold fast 
3-15 mm across and 2-12 mm long: epilithic. Fronds with broad, rounded. tlabellate apices 
5-10 (- J 5) mm across in mature plants, tapering to the base of laterals usually (1-)2-4 mm 
broad, often with concentric growth zones. Growth (Fig. 87B) by a marginal row of apical 
cells, segmenting posteriorly (Fig. 87C) when actively growing; when relatively inactive, each 
apical cell is wedge-shaped in longitudinal section (Fig. 87E), segments on two faces, and is 
largely overlain on both surfaces by derivative cells (Fig. 87D,E). Structure (Fig. 87CG,H) 5 
cells and (90-)100-120 ~m thick throughout (occasionally 6 cells thick by division of one cell), 
with cells in regular rows in transverse section of fronds: cortical cells the same size as 
medullary cells in transverse section (Fig. 87G), 2-4(-6) to each medullary cell in longitudinal 
section (Fig. 87C), 20-25 ~m across in surface view and LIB (I-)L5-2(-3). Phaeophycean hairs 
absent. Paraphyses in prominent scattered tufts (Fig. 87 A) or more or less concentric groups, 
mainly on one (the lower?) side, 12-16(-19) cells long, 26-30 ~m in diameter with cells LIB 
2-3 in mid and lower parts, tapering slightly to their apices with the apical cell with a rounded 
end (Fig. 87F): cell divisions apical and subapical; cells thick-walled, with numerous phaeo
plasts. 

Reproduction. Sporangia (Fig. 87G,H) in compact, irregularly shaped, scattered. indusiate 
sori on the lower side, sometimes associated with paraphyses, ovoid, 80-11 O( -120) ~m long 
and 50-70 ~m in diameter, with a stalk cell, dividing irregularly into four spores. Sexual 
reproduction unknown. 

DiagnOSIs: Thallus griseus vel fumosus, (5-)8-15 em altus, flabellatus sed dividens, inferne stuposus 
ex base rhizoidea onus; epililhicus. Frondes cum apicibus latis et flabellatis 5-10(-15) mm latis ad 
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maturitatem, saepe in zoms concentricis. Planta crescit e serie marginali cellularum apicalium quae 
postice vel in duobus lateribus cellulae cuneiformis ubi segmentatae sunt. Structura est 5-cellularis et 
(90-)l 00-120 /-1m crassa ubique, cellulae in seriebus regularibus, in sectione transversa visae, cellulae 
corticales singuiares. Pili phaeophyceani absunt. Paraphyses caespitosae et dispersae, plerumque in 
latere inferno thalli. apicaliter vel subapicaliter dividentes, 26-30/-lm diam .. ceHulis cum phaeoplastis. 

Sori sporangium dispersi, indusiati in latere inferno; sporangia ovoidea, 80-110(-120) I'm longa, 
50-70/-lm diam .. cum cellula stipitem formanda, in 4 sporas dividenti. 

F 

B-G 
200pm 

Fig. 86. /lolnoeoslrichus sinclairii (A,8,E-G, ADU, A13664; C,D, ADU. A56811). A. Terminal branch 
with sporangia and paraphyses. B. Suriace view of cortical cell rows. C. Longitudinal section of an 
active apex showing segmentation. D. Longitudinal section of mature segments. E. Longitudinal section 
of an inactive apex showing segmentation of apical cell region. F. Transverse section with paraphyses 
and tetrasporangium. G. Longitudinal section with paraphyses and tetrasporangia with multicellular 
stalks. 
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Fig. 87. Homoeostrichus o/senii (A,D-G, ADU. A55409. holotype; B,C, ADU. A34490). A. Surface view 
of upper thallus with tufts of paraphyses and immature and mature sori of sporangia. B. Surfaee view 
of active apical cells. C. Longitudinal section showing segmentation from an active apical cell. D. 
Surface view of inactive apical cells. E. Longitudinal sections of four inactive apices. showing segmen
tation of apical cell. F. A paraphysis. G. Transverse section of thallus with a young sorus of sporangia 
and paraphyses. H. Longitudinal section with two mature tetrasporangia and paraphyses. 
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l)pe from Pope Eye, Port Phillip Heads, Vic., 2-9 m deep (Kain & Engler, 3I.viii.1981); in 
ADU, A55409. 

Distribution: From Nora Creina, S. Aust. to Walkerville, Vic. and south-east Tasmania; Port 
Jackson, N.S.W.) 

Knmvn specimens: Nora Creina, S. Aust., sublittoral in shaded pool (Womers/er, 3I.xii.1981; 
ADU, A52827). 1.3 km ofT Cape Northumberland, S. Aust., 15 m deep (Shepherd, 26.x.1977; 
ADU, A55072). II km ofT Cape Northumberland, S. Aust .. 48 m deep (Shepherd, 6.v.1975; 
ADU, A46337). (Additional specimens from ofT Cape Northumberland between these depths 
are in ADU.) Cape Woolamai, Vic., 20 m deep (Watson, 10.iii.1969; ADU. A34490). Light
house Reef, Wilsons Prom., Vic .. 2-12 m deep (O'Brien, 5.ii.1979; MELU, 35187; ADU, 
A51968). Walkerville, Vic" drift (Sinkora A2366, 1O.iii.1977; ADU, A48367). Stapleton Point, 
Prosser Bay, Tas .. 8-12 m deep (Olsen, 21. vi. 1966; ADU, A30549) and 10m deep (Olsen, 
28.vii.1966; ADU, A30639); and 4-10 m and 12-15 m deep (Shepherd, lO.ii.1970; ADU, 
A35693 and A35758 resp.). Munro Bight, Tasman Pen., Tas., 38 m deep on wreck (Brown, 
23.x.1982; ADU, A55763). Bare I., Port Jackson, N.S.W., 6 m deep (Farrant, 25.vii.1985; 
UNSW, 18242). Fairlight, Port Jackson, N.S.W., 2-3 m deep (Farrant, 16.ix.1985; UNSW, 
18293). 

Homoeostrichus olsenii is usually a deep water (to 48 m) alga, occurring only rarely in 
heavily shaded upper sublittoral pools. It appears to be confined to south-eastern Australian 
waters. The species is named after Mr A.M. Olsen. then Harvesting Manager, Alginates 
Australia. who first collected this alga. 

Genus ZONARIA C. Agardh 1817: xx, nom. cons. 

Thallus erect, 5-25 cm long, flabellate or usually becoming much branched by apical 
splitting. usually stupose in lower parts (especially in centre of branches) and with a matted 
rhizoidal holdfast. Growth by a marginal row of apical cells on each branch. Fronds often 
broader basally or when young, upper branches I mm to 4 cm broad. complanate but often 
twisted. occasionally with a faint. central "midrib" due to darker cells (not thickened). Branches 
in some species with faint concentric zones of growth or of hairs. Structure (4-)6-10 cells 
thick, of uniform small size and in regular rows in transverse section (cells usually less than 
25.um across). elongate in longitudinal section; cortical cells generally or frequently once 
subdivided as seen in transverse section compared to medullary cells, in longitudinal section 
with 4-8 cells corresponding to each medullary cell; phaeoplasts dense in cortical cells, less 
so in medullary cells. Hair tufts phaeophycean, scattered or in concentric zones, apparently 
absent in some species. 

Life history diplohaplontic and isomorphic, in some species probably direct from the 
sporophyte. 

Reproduction. Sporangia in scattered sori, with (or without in Z angustata) cellular 
paraphyses, each with eight spores. Sexual plants rare, with scattered sori of oogonia or 
antheridia. 

Lectotype species: Z flam (Clemente) C. Agardh [Z tournefortii (Lamouroux) Montagne]. 

A genus of some 10 species, well represented in the southern hemisphere. 

Zonaria is characterised by the regularity and small size of cells of the thallus, longitudinal 
subdivision of most cortical cells, the presence of paraphyses in sporangia I sori of most (but 
not all) species. and sporangia with 8 spores. It is often not possible to determine a species 
unless the specimen is well developed and fertile; young plants usually have broader branches 
than when mature. 

}{omoeostrichus J. Agardh was united by Papenfuss (1944, p. 340) with Zonaria, but is 
re-established above for species with only four spores per sporangium and with few cortical 
cells becoming paired. 
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Fig. 88. A. Zonana anguslala (ADU. A55364). B. Zonaria crenata (ADU. A46629). 
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KEY TO SPECIES OF ZONA RIA 

L Thallus branches 1-2(-3) mm broad. irregularly linear and not regularly twisted; sporangial 
sori without multicellular paraphyses .. I. Z. angllslala 

I. Thallus branches either 1-2(-3) mm broad and regularly spirally twisted. or 2-10 mm broad 
at least near the apices; sporangial sori with multicellular paraphyses .2: 

., Thallus with slender. usually denuded. lower parts and flabellate apices 4-10 mm 
broad; upper branches covered by a network of hydroid; thallus 6 cells thick 

..... 2. Z. crcnat a 
2. Thallus complanate or spirally twisted. of similar width throughout; not covered by a 

network of hydroid; thallus 8(-10) cells thick ....... 3 

3. Thallus branches regularly spirally twisted. 1-2(-3) mm broad 
3. Thallus branches complanate. not regularly twisted, 2-4 0101 broad 

.... 3. Z. spiralis 
.. 4. Z turnertana 

Zonaria angustata (Kuetzing) Papenfuss 1952: 170. Womersley 1967: 224. 
PhFcopteris angus/ala Kuetzing 1859: 28. pI. 69 fig. I. 

FIGS 88A, 89A-F 
ThaI/us (Fig. 88A) dark brown. (4-)8-1 5( -18) cm long. much branched, branches com

planatc but often slightly twisted. with stupose lower axes 1-3 mm thick and a matted rhizoidal 
hold fast 5-15(-25) 0101 across and 10-25 mm long; epilithic. Fronds (Fig. 89A) irregularly 
alternately branched by apical splitting. branches more or less linear but with short, often 
spinous. laterals. 1-2(-3) mm broad throughout {young plants or basal parts usually 4-10 
(-20) mm broad]. sometimes with a central line of darker cells. Structure (6-)8-10 cells and 
(I J 0-) 150-180( -190) Jlm thick throughout. with cells in regular rows in transverse section (Fig. 
89B): cortical cells mostly in pairs over each medullary row in transverse section. (2-)4-6 (-7) 
10 each medullary cell lengthwise, 10-15(-18) Jlm across (each, when paired) in surface view. 
LIB 1-2. Hair tufts (Fig. 89A) scattered or in curved. concentric lines: hairs phaeophycean. 
(10-)14-18 Jlm in diameter. 

Reproduction. Sori of sporangia (Fig. 89A,B) scattered. ovate. on mid and upper branches. 
(0.5-) I I mm long and (0.2-)0.5-1(-1.5) mm across. indusiate and without cellular paraphyses; 
sporangia (Fig. 89B) clavate to ovoid, (100-) 120-170 Jlm long and 60-90 JJ.m in diameter. with 
8 spores. without a stalk ceiL Oogonial sari (Fig. 89C) irregularly ovate. 0.2-1 mm long. 
0.2-0.5 mm across; oogonia (Fig. 89D) clavate to elongate-ovoid, with a stalk cell. 80-100 Jlm 

long and 25-40 Jlm in diameter. Antheridial sori (Fig. 89E) reddish-brown. ovate to irregular 
in shape. (0.5-)1-2 mm long and 0.2-0.6 mm across, antheridia (Fig. 89F) compactly clustered. 
arising from each cortical cell and of similar diameter. 30-50 Jlm long and 8-12 Jlm in 
diameter. 

Tl'pefrom GulfSt Vincent. S. Aus!. (Mueller): in MEL, 16912. 

Distribution: From Elliston. S. AUSI. 10 Eden, N.S.W .. and around Tasmania. 

Selected specimens: Elliston, S. Aust., 5 01 deep in bay (Shepherd, 24.x.1973; ADU. A44265). 
Brighton. S. Aust., drift (Bienert. 12.xi.1965; ADU. A29660. sporangial, female and male 
plants). Aldinga. S. Aus1.. reef pools (WomersleJ'. 26.ix.1965; ADU. A29582. Pennington Bay. 
Kangaroo I., S. Aust.. sublittoral fringe Pl'olners/e.v. 23.viii.1950: ADU, A 13388). Yilki. Victor 
Harbor. S. Aus!.. drift UYolnersley. 30.ix.1985; ADU, A56790). Port MacDonnelL S. Aust.. 
drift (Womers/el'. 16.x.1985; ADU, A57001). Newfield Bay. Peterborough. Vic., upper sublit
toral pools (WOlner,ley. 10.xii.1969: ADU. A34808-"Marine Algae of southern Australia" 
No. 42). Queensc1iff. Vic .. drift (Wolners/ey. 12.x.1982; ADU, A55364). Walkerville. Vic. drift 
(Sinkora A1584, 23.ii-9.iii.1972; ADU. A43107). Greens Beach. N. Tas., drift (Womersler. 
9.xi.1982: ADU. A55575). Great Taylor Bay, Bruny L. Tas., 2-7 01 deep (Shepherd. 7,ii.1970: 
ADU. A35552). Eden. N.S.W. (Lucas. Jan. 1910: NSW). 

Z. angllsfafa is often common in rock pools and the upper sublittoral on rough-water to 
moderate coasts. being known from low tide level to 22 m deep. It is unusIJ31 br a ZOI!(1I'iu 
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Fig. 89. A-F. Zonaria angus/ala (ADU. A29660). A. Branches with sporangial sori with indusia. and 
hair tufts. B. Transverse section of thallus with sporangia. C. Branch with oogonial sori and hair tufts. 
D. Transverse section of thallus with oogonia. E. Branch with antheridial sori. E Transverse sectwn 
of thallus with antheridia. G-1. Zonaria erenata (ADU, A30714). G. Surface view of thallus with 
hydroid network and sporangial sori. H. Longitudinal section of apex showing segmentation. I. Trans
verse section of thallus with sporangia and paraphyses. 
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in that the sporangial sori are without paraphyses, but otherwise it is typical of this genus. 
Sexual plants are rare. Z. angustata was incorrectly recorded from New Zealand by Lindauer 
et al. 1961, p. 197 ( Z. turneriana J. Agardh). 

2. Zonaria crenata J. Agardh 1872: 48; I 894a: 13. Womersley 1967: 226. 

FIGS 88B, 89G-I 
Thallus (Fig. 88B) light to medium brown, occasionally dark brown, (5-)10-25(-35) cm 

long. much branched, branches complanate but often displaced, denuded below with stupose 
axes 1-3(-5) mm thick and a matted rhizoidal holdfast 5-20(-25) mm across and 5-15 mm 
long; epilithic. Fronds (Fig. 89G) irregularly branched from apical splitting, margin below the 
apices usually irregularly spinous, upper parts (2-)4-10(-12) mm broad, narrowing to 2-4 mm 
broad near the stupose central axis where the lateral wing has disintegrated; upper fronds 
covered with a network (Fig. 89G) of the hydroid Scoresbia daidala Watson. Structure (Fig. 
89H,I) 6 cells and 80-120(-150) #m thick throughout, with cells in regular rows in transverse 
section; cortical cells the same size as medullary cells (or becoming paired), 2-4 to each 
medullary cell lengthwise. 20-27 #m across (when not paired) in surface view. LIB (0.6-) 
1-1.5(-2). Hair tufts apparently absent. 

Reproduction. Sori of sporangia (Fig. 89G) scattered on upper branches, irregularly ovate. 
0.5-2 mm long and 0.3-1 mm across, with paraphyses 5-9 cells and 150-250 #m long, with 
the terminal cell subspherical, 35-45 #m in diameter; sporangia (Fig. 891) clavate to ovoid, 
120-160 #m long and 60-85 #m in diameter, with 8 spores, without a stalk cell. Sexual 
reproduction unknown. 

Type from Fremantle, W. Aus .. ; lectotype in Herb. Agardh, LD, 48069. 

Distribution: From Fremantle, W. Aus .. to Southport, Qld. 

Selected specimens: Cosy Corner, Torbay Head, W. Aust.. drift (lvii/chell, 28.ix.1966; ADU, 
A30789). Ward I., S. Aust., 18-23 m deep (Shepherd, 3.iii.1980; ADU, A50900). Investigator 
Strait, S. Aust., 33 m deep, 35°29'S, 137°I7'E (Wa/son, 20.i.1971; ADU, A38547). Marion 
Light, Gulf St Vincent, S. Aust., 24 m deep, 3 km S.E. (Shepherd, 5.ii.1969: ADU. A33888). 
20 km W.s.W of Outer Harbour, S. Aust., 22-25 m deep (AlcFarlane, Il.ix.1975; ADU, 
A46629). Port Noarlunga, S. Aust., 24 m deep 5 km offshore (Ottaway, 3.ii.1981; ADU, 
A52098). Aldinga, S. Aust.. drift (Womersley, 17.ix.1966; ADU, A30714). Stanley Beach, S. 
coast Kangaroo I., S. Aust.. drift (Womersley, 6.ii.1957; ADU, A20912). Kingston, S. Aust.. 
drift (Womerslev, 16.xii.1986; ADU, A57343-"Marine Algae of southern Australia No. 287. 
Eastern Bass Str., 24 m deep (Gippsland Scallop Survey, 3.ii.1971; ADU, A39503). Byron 
Bay, N.S.W., 13 m deep (Clarke & Silvester, 18.viii.1973; ADU, A43978). Southport. Qld, 
drift (Cribb 43, March 1948; ADU, A8941). 

Z. crenala was recorded from Chile by Etcheverry (1960, p.1O I) but his figures clearly 
apply to a different species. 

Z. crenata is characterised by the moderately slender thallus 6 cells thick, by the relatively 
broad branch ends, and especially by the network of hydroid that is consistently present over 
the upper branches; only very few specimens are Z. crenata-like but with no hydroid. 

3. Zonaria spira lis (J. Agardh) Papenfuss 1944: 341. Womersley 1967: 227. 
Homoeostrichus spiralis J. Agardh I 894b: 89. 

FIGS 90A, 91A-C 
Thallus (Fig. 90A) dark brown, 3-15(-22) cm long, much branched. with spirally twisted 

branches above, axes and lower branches complanate and stupose, 1-5(-9) mm broad, arising 
from a matted rhizoidal holdfast 3-10(-20) mm across and 5-10 mm long; epilithic. Fronds 
irregularly laterally branched with frequent short spinous laterals, regularly twisted. mostly 
spirally (Fig. 91A) at least in their upper parts, 1-2(-3) mm broad throughout, with faint 
concentric growth or hair zones and often with darker central cells forming a slight midrib in 
surface view. Structure (Fig. 91C) 8(-10) cells and (120-)160-200 #m thick throughout. with 
cells in regular rows in transverse section and cortical cells usually mostly (occasionally less 
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Fig. 90. A. Zonaria spiralis (ADU. A272S4). B. Zonaria lumeriana (ADU, A57043). 
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than half) paired (Fig. 91B) with (2-)3-4 cortical cells to each medullary cell lengthwise; cortical 
cells (when paired) 6-10 ~m across and LIB 1.5-2(-2.5). Hair tufts scattered or in concentric 
lines, hairs phaeophycean, 14-18 ~m in diameter. 

Reproduction. Sori (Fig. 91A) with sporangia amongst paraphyses on upper branches, 
indusiate early then lost; sporangia (Fig. 91C) ovoid to pyriform, 120-200 ILm long and 
80-100 /.Lm in diameter. with 8 spores, without a stalk cell; paraphyses 6-10 cells and 250-450 /.Lm 
long, clavate with ovoid upper ceUs 25-40 ILm in diameter. Oogonial sori scattered, round to 
irregularly ovate, I 00-500(-1000) ~m across; oogonia clavate, with a stalk cell, 80-100!J.m 
long and 30-40/.Lm in diameter. Antheridial sori reddish brown, irregular in shape, mostly 
0.5-2 mm long and 0.5-\ mm across. 

Type from Eucla, W. Aust.; in Herb. Agardh. LD, 48154. 

Distribution: From Rottnest L W. Aust. (Harvey 1854, p. 535) to Flinders, Vic. 

Selected specimens: Belinda Beach, Goose L Bay, Middle t, Recherche Arch .. W. Aust., 
upper sublittoral in crevi(;e (Trudgen, 17.xi.1973; ADU, A51686). Egg t, Isles of St Francis, 
S. Aust., 32-38 m deep (Shepherd, ll.i.I971; ADU, A38038). Venus Bay, S. Aust., reef pools 
(Womers/ey, 17.i.1951; ADU, A15154, female). Wedge t, S. Aust., 8-10 m deep (Baldock, 
29.xii.1963; ADU, A27254). Pondalowie Bay, S. Aust., 2-4 m deep (Womcrs/ey, 14.ii.1981; 
ADU, A57082). Pennington Bay, Kangaroo I., S. Aust., drift (Womerslc.\', 4.i.1948; ADU, 
A6645, male and A6646, female). Yilki, Victor Harbor. S. Aust., drift (Womersley, 10.v.1986; 
ADU. A57110). Flinders. Vic., upper sublittoral (Hlomers/ey, 18.i.1967; ADU, A31790). 

Zonaria spiralis is usually a moderately deep water (to 38 m) species. only occurring in 
shallow water when in heavy shade. It differs from Z. turneriana by the relatively narrow 
branches which are usually regularly spirally twisted. Z. anguslala is of similar width but the 
branches are essentially complanate, not spiral, and the sporangial sori lack paraphyses. Young, 
infertile. plants of these three species usually have broader basal branches and cannot be 
separated. Only a few dried oogonial plants and one male plant with immature antheridia are 
ascribed to Z. spiralis on the basis of twisted branches, but further study is needed on sexual 
populations of Z. anguslala and Z. spira/is and any differences which separate them. 

1. Agardh established his species Homoeostrichus spira/is with no reference to Z. interrupla 
var. spiralis Harvey (1855c, p. 535), though these names appear to apply to the same species; 
the species Z. spiralis is therefore credited to J. Agardh. 1. Agardh (1894b, p. 89) also referred 
this species to Homoeoslrichus, but the possession of 8 spores per sporangium and pairing of 
most of the cortical cells places it in Zonaria. 

4. Zonaria turneriana J. Agardh 1871: 438; 1894a: 14. Womersley 1967: 227. 
Zonaria interrupta scnsu Harvey 1862: pI. 190. 

FIGS 90B, 9lD,E 
Thallus (Fig. 90B) dark brown, (5-) 1O-20( -25) cm long, broadly flabellate when young, 

becoming much branched and essentially complanate, with axes and lower branches stupose 
and 2-5(-8) mm broad, arising from a matted rhizoidal holdfast (2-)5-15 mm across and 
2-\ 0 mm long: epilithic. Fronds complanate, irregularly laterally branched. branches more or 
less linear or with occasional short spinous laterals, 2-5HO) mm broad in mid and upper 
parts with nQ or slight growth zones and sometimes with a slight. darker, midrib, broader in 
juvenile plants near their base. Structure (Fig. 91E) 8-10 cells and 120-160(-180)/.Lm thick, 
with cells in regular rows in transverse section and the cortical cells nearly all paired (Fig. 91 D), 
(2-)4-6(-7) to each medullary cell lengthwise (with the subcortical layer sometimes once 
subdivided), 8-14 ~m across (when paired) and LIB (0.7-)1-1.5(-2.5). Hair tufts inconspicuous, 
slight. 

Reproduction. Sori of sporangia (Fig. 91E) amongst paraphyses on upper and mid branches; 
sporangia clavate to pyriform, 90-180/.Lm long and 70-115 /.Lm in diameter. with 8 spores, 
without a stalk cell; paraphyses 7-10 cells and 250-400!J.m long, clavate with elongate-ovoid 
end cells 30-40 ~m in diameter. Sexual reproduction unknown in Australian plants (sec 
Lindauer et al. 1961, p. 198, under Z. angustata). 
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Type from Warrington, Otago, New Zealand; lectotype in Herb. Agardh, LD, 48129. 

Distribution: New Zealand. 
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In southern Australia, from Geraldton, W. Aust.. to Port Phillip Heads, Vic., and around 
Tasmania. 

Selected specimens: Point Moore, Geraldton, W. Aust., drift (Womers/ey, 17.ix.1979; ADU, 
A51176). Cowaramup Bay, W. Aus!., 2-3 m deep (Clarke & Engler, l.ix.1979; ADU. A50661). 
Israelite Bay, W. Aust., drift (Wells, I 0.xii.1974; ADU. A46083). Egg I., Isles of St Francis. S. 
Aust., 32-38 m deep (Shepherd, l1.i.1971; ADU, A38106). Tiparra reef. Spencer Gulf. S. 
Aust., II m deep (Shepherd, 31.x.1970; ADU, A37643). Middle R .• Kangaroo I., S. Aust.. drift 
(Womers/ey, 8.i.1946; ADU, A3382). Nora Creina, S. Aust.. reef pools (Womersley, 26.i.1967; 
ADU, A31640). Port Phillip Heads, Vic., 22 m deep (Watson, 29.iii.1985; ADU, A57043). 
Stapleton Point, Prosser Bay, Tas., 6-8 m deep (Shepherd, I 0.ii.1970; ADU, A35750). Ninepin 
Point, D'Entreeasteaux Ch .. Tas .. 5 m deep (Brown & Ferris, l.xi.1982; ADU. A5647 1). 

Z. turneriana appears to be typically a deep water (to 30 m) species, and deeper specimens 
have broader branches. It is best developed on south-east Australian coasts and in Western 
Australia and is not so prominent on the central coasts. Many Australian specimens match 
New Zealand ones well, having robust, complanate thalli usually 8 or 10 cells thick, more or 
less linear, with sporangia plus paraphyses in scattered sori. However, New Zealand specimens 
can be 12 cells thick and the paraphyses have subspherical end cells rather than elongate
ovoid ones. Z. turneriana can only be determined on the basis of mature, fertile plants, and 
young sterile plants, or basal parts, cannot be separated from Z. angustata or Z. spira lis. 
Further studies are needed on the variation in this complex of species. 

Genus LOBOPHORA J. Agardh 1894a: 21 

Thallus largely decumbent to erect, 2-20 em high, usually with clustered fronds, broadly 
flabellate to divided and becoming irregularly laterally branched, or subdichotomous, stupose 
below with a matted, rhizoidal holdfast. Growth by an extensive marginal row of apical cells. 
Fronds broadest near their flabellate apices, tapering below, usually with faint concentric 
growth zones. Structure usually 7-9 cells thick, cells in regular rows of uniform size in 
transverse section except for the distinctly larger central layer (usually one cell thick) of the 
medulla and tbe cortical cells which are paired above each medullary cell, with usually four 
cortical ceUs corresponding to each medullary cell lengthwise; phaeoplasts dense in cortical 
cells, less so in medullary cells. Hair tufts phaeophycean, scattered or arranged in concentric 
lines. 

L(fe history apparently direct from the sporophyte. possibly diplohaplontic and ismorphic. 
Reproduction. Sori of sporangia scattered or in concentric groups, on both surfaces, 

indusiate and without cellular paraphyses; sporangia producing eight (occasionally four) spores. 

Tvpe species: L. nigrescens J, Agardh [ L. variegata (Lamouroux) Womersley]. 

A genus of three species, the type and two species still referred to Pocockiella Papenfuss-P. 
papenfilSSii Taylor (1950, p. 98) from the Marshall Islands, and P. dichofOma Simons (1966. 
p, 169) from South Africa; both these species need further investigation. 

Lobophora differs from Zonaria in the presence of a central layer of distinctly larger cells 
in the medulla, and from most species in the absence of cellular paraphyses in the sporangial 
sori. One species of Zonaria (z. angustata) also lacks cellular paraphyses, but in form and 
structure is a typical Zonaria. 

Lobophora variegata (Lamouroux) Womersley 1967: 221. Allender & Kraft 1983: 81, figs 
4G,H,5A,8. 
Gymnosorus variegatus (Lamouroux) J. Agardh I 894a: II. 
Pocockiella variegata (Lamouroux) Papenfuss I 943a: 467, figs 1-15. 
Lobophora nigrescens J. Agardh l894a: 23, pI. I figs 7,8. 

FIGS 9IF,G, 92A 
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Thallus (Fig. 92A) medium to dark brown, drying dark brown to black, 4-IO(-14)cm 
long and as much across, decumbent (almost prostrate) to more or less erect, broadly flabellate, 
simple to irregularly lacerate or branched with clustered fronds, narrow and stupose below, 
attached by a matted, rhizoidal holdfast 0.2-1 cm across and 0.5-1.5 em long; epilithic. Fronds 
complanate, flabellate, 1-4 cm across apically, 2- 10 mm across below, faintly concentrically 
zoned with growth and hair lines. Growth· from an extensive marginal row of apical cells. 
Structure (5-)7-9(-11) cells and (l20-)150-200,um thick, cells in regular rows in transverse 
section but with the central layer of cells distinctly larger (Fig. 91G) and the cortical cells 
nearly all paired, with (3-)4(-6) cortical cells corresponding to each elongate medullary cell 
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Fig. 91. A-C. Zonaria spiralis (AD\;, A57082). A. Spiral branches with sporangial sori. B. Surface view 
of thallus with mostly paired cortical cells. C. Transverse section of thallus with sporangia and 
paraphyses. D,E. Zonaria turneriana (ADU, A57043). D. Surface view of thallus with paired cortical 
cells. E. Transverse section of thallus with sporangia and paraphyses. F,G. Lohophora variegata (ADU. 
A5711!). F. Apical cell and segmentation of thallus. with phaeophycean hairs. G. Transverse section 
of thallus with sporangia. 
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lengthwise (Fig. 91 F) (the outer medullary cells often subdivided once lengthwise), (8-) 10-12(-
14) JIm across in surface view and LIB 1-2(-4); rhizoids moniliform with ovoid cells. Hair 
tufts (Fig. 91 F) phaeophycean, on both sides of the thallus, scattered or more or less in 
concentric lines, hairs 15-25 J.Lm in diameter. 

Reproduction. Sori of sporangia (Fig. 91 F) scattered on both surfaces. irregularly ovate, 
(0.5-)1-3 JIm long and across, indusiate and without cellular paraphyses; sporangia clavate to 
pyriform, 100-150(-180) 11m long and 60-95 11m in diameter, without a stalk cell, forming 
eight (or occasionally four) spores. Oogonia in scattered sori, ovoid, without a stalk cell 
(Papenfuss 1943a, p. 465, figs 6,9,10). Antheridia unknown. 

Type from the Antilles (Richard); in Herb. Lamouroux, CN. 

Distribution: Widely distributed in tropical to temperate waters. 
Extending from Western Australia around southern Australia to Aldinga, S. Aust., with 

one record from Port Phillip Heads, and from Port Kembla, N.S.W. northwards. Apparently 
absent from Tasmania. Generally found from low tide level (thallus then decumbent) to deep 
water (36 m) where the thallus is largely erect. 

Selected specimens: Pelsart I., Houtman Abrolhos, W. Aust., upper sublittoral (Womersley, 
2.ix.1947; ADU, A5881). Nancy Cove, Rottnest L, W. AusL 3 m deep (Walker, 16.v.1986; 
ADU, A57111). Cowaramup Bay, W. Aus!., 2-3 m deep (Clarke & Engler, l.ix.1979: ADU, 
A50654). Israelite Bay, W. Aust., drift (Wells. lO.xii.1974; ADU, A46095). Point Fowler. S. 
Aust., upper sublittoral pools (Womersley, 6.ii.1954; ADU, A19433). Port Stanvac, S. Aus!., 
4-5 m deep (Clarke, 17.v.1981; ADU, A54599). Aldinga, S. Aus!.. drift (Womersley, 17.iv.1966; 
ADU, A30222). Middle R .. Kangaroo I., S. Aust., drift (Womers/ey, 8.i.1946; ADU, A3402). 
D'Estrees Bay, Kangaroo t, S. Aust., reef pools (Womersley, 24.viii.1950; ADU, AI 5347). 
Port Phillip Heads, Vic. (Wilson, 12.i.1895; MEL, ADU, A8269). Flinders L, off Port Kembla, 
N.S.W .. 6-8 m deep (Watson, 12.vii.1973; ADU, A43873). 

Lobophora variegata is readily recognised by its form and the larger central layer of cells 
in the thallus, but varies from decumbent to erect depending on depth and habitat conditions. 

FAMILY SCORESBYELLACEAE Womersley Jam. nov. 

Thallus complanate, dichotomous to laterally branched. Growth from a lenticular apical 
cell within an apical depression, orientated lengthwise to the branch, segmenting on two lateral 
faces, with the blade becoming three cells thick, then 3-5 cells thick with a central layer of 
large medullary cells, finally 8-12 cells thick with a single layered outer cortex of densely 
phaeoplastic cells and medulla 6-10 cells thick of large, clear cells. Hair tufts scattered. 
phaeophycean, derived from groups of cortical cells. 

Reproduction. Sporangial and oogonial plants unknown. Male plants with scattered sori 
of antheridia, surrounded by elongate sterile paraphyses, formed from cortical cells of the 
thallus. 

Diagnosis: Thallus complanatus, dichotome vel lateraliter ramosus. Thallus oriter ex cellula apicali 
lenticulari in depressione apicali, longistrorsum disposita, in duo bus lateribus segmentata; lamina juvcni 
3-5 cellulari crassa et medulla 6-10 cellulari crassa crescenti cum cortiee monostromatieo. Caespes 
pilorum. ex eellulis corticalibus orti, dispersi sunt; pili phaeophyceani sunt. Sporangia et oogonia ignota. 
Sori anthcridiales in superficiem dispersi, cum multis antheridiis elongatis, in medio paraphysorum 
elongatorum. 

Type and only genus: Scoresbyefla Womersley. 

The genus Scoresbyella is only known from sterile collections and one male plant. The 
latter supports placement in the Dictyotales since the antheridial sori are typical of this order, 
being on the surface and surrounded by sterile cells as in many Dictyoteae. 

However, the single apical cell in each branch shows a different orientation to that of the 
Dictyoteae, lying longitudinally and cutting off cells laterally from two faces, not from one 
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Fig. 92. A. Labaphara variegata (ADU, A57lll). B. Scoresbyella profunda (ADU, A38067, holotype). 



PLATE 1 fig. 1. Ralfsia verrucosa at Port Noarlunga, S. Aust. (ADU, A57427). 

fig. 2. Dictyopteris muelleri. An upper sublittoral plant photographed on rock, Robe, S. Aust. 



PLATE 2 fill. 1. Padina /raseri at Point Lonsdale, Vic. (Photo: E. Gordon-Mills), 

fill. 2. Scoresbyella profunda. Holotype sheet (ADU, A38067) 
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PLATE 3 fig. 1. Suringariella harveyana. with bases sand covered, Point Avoid, S. Aust. (ADU, 
AS7368). 

fig. 2. Scytothamnus australis in the mid eulittoral at Boat Harbour Beach, Tas. (ADU, 
AS7267). 

fig. 3. Scytosiphon lomentaria crusts in the lower eulittoral at Boat Harbour Beach, Tas. 
(ADU, AS7269). 



PLATE 4 tig. 1. Lessonia corrugata at Safety Cove, Port Arthur, Tas. (ADU, A54525). 

tig. 2. Ecklonia radiata. 
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PLATE 5 fig. 1. Durvillaea polalorum at Bicheno, Tas. 

fig. 2. Hormosira banksii (lower eulittoral, left) and Cystophora subjarcinata and Caulocystis 
uvi/era (upper-most sublittoral, right) on a platform at Pennington Bay, Kangaroo I., S. 
Aust. 



PLATE 6 fig. 1. Xiphophora gladiata as a dense belt just above Durvillaea at Bicheno, Tas. 

rig. 2. Hormosira banksii f. sieberi (variant) at Boat Harbour Beach, Tas. (ADU, A57268). 

fig. 3. Scaberia agardhii, from Billy Lights Point, Port Lincoln, S. Aust. (ADU, A57364). 



PLATE 7 fil- 1. Scaberia agardhij in the sublittoral ofT Aldinga, S. Aust. (Photo: R. N. Baldock). 

fig. 2. Cystophora intermedia in a low eulittoral pool at Vivonne Bay, Kangaroo I. S. Aust. 
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PLATE 8 fig. I. Caulocystis cephalornithos. A rock pool ptant photographed on rock, Robe, S. Aust. 

fig. 2. Cystophora platylobium 18 m deep off Althorpe I., S. Aust. (ADU, A57434) (Photo: 
M. Retallick). 

fig. 3. Cystophora siliquosa at Point Avoid, S. Aust. (ADV, A57372). 

fig. 4. Sargassum fallax. An upper sublittoral plant photographed on rock, Robe, S. Aust. 
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basal side as in the Dictyoteae. Further segmentation of the two derivative cells is similar to 
the single derivative of Dictyoteae. but later segmentation and cell arrangement becomes more 
irregular. 

It is therefore necessary to place Scoresbyella in a separate family within the Dictyotales. 

Genus SCORES8YELLA Womersley gen. nov. 

Thallus erect, 6-19 em long, complanate, dichotomous and becoming laterally branched, 
attached by a rhizoidal holdfast. Growth by a single, lenticular, apiCal cell in an apical 
depression of each branch, segmenting laterally on two sides. Fronds linear or increasing 
slightly in width above, apices broad. Structure 3 cells thick close to the apices, with a layer 
of large medullary cells and a single (becoming double) outer layer; mid thallus with a large 
central layer of medullary cells, two or three irregular layers of smaller medullary cells, and a 
cortical layer of small, densely phaeoplastic cells; older thallus 8-10 cells thick, grading from 
the small, cortical cells to larger inner medullary cells with the central layer largest. Hair tufts 
phaeophycean, scattered, developed from cortical cells. 

Reproduction. Sporangial and oogonial plants unknown. Antheridial plants with scattered 
sori developed from cortical cells and surrounded by sterile, elongate paraphyses. 

Diagnosis: Thallus erectus at 6-\9 em altus, complanatus, dichotome vellateraliter ramosus, ex base 
rhizoidea. Thallus ex cellula apicali lenticulari in depressione apicali in duobus lateribus segmentata 
oriter. Structura 3 cellulari crassa prope apices, crescens ad 6-10 cellularem crassitiem in cortice 
exteriori medullaque; cellulae in sectione transversa dispositae. Caespes pilorum in corticem dispersi. 

Sporangia et oogonia ignota. Sori antheridiales in superficiem dispersi, cum multis antheridiis 
elongatis in medio paraphysorum elongatorum. 

Type and only species: S. profunda Womersley. 

This distinctive genus is discussed above where it is placed in its own family of the 
Dictyotales, and the development of the thallus is described below in detail for the species. 

Scoresbyella profunda Womersley sp. nov. 

PLATE 2 fig. 2; FIGS 928, 93 
Thallus (PI. 2 fig. 2; Fig. 92B) medium to dark brown below, light brown near apices, 

6-19 em long, compJanate and moderately branched, with a single axis arising from a rhizoidal 
holdfast 2-5 mm across and 2-5 mm long; epilithic. Fronds branched dichotomously at apices, 
becoming laterally branched at intervals of (0.2-)0.5-2(-3) em, branches entire, 3-5 mm broad 
near the truncate to slightly concave apices, mostly 5-10 mm broad throughout the main 
thallus, decreasing to 1-3 mm broad near their bases. Growth from a single apical cell in an 
apical depression, lenticular in surface view (Fig. 93A) and rectangular in transverse section 
(Fig. 93B), segmenting on both lateral sides; daughter cells dividing transversely (Fig. 93A) 
and then with two walls parallel to the thallus surface, giving three layers (Fig. 93RC), each 
row of daughter cells (Fig. 93A) with an apical cell (Fig. 938) which segments in similar 
manner and lies on one side of the apical groove, separated from similar cells on the other 
side by a gelatinous plug. Structure of mature thallus at first with division of the cortical layer 
giving two layers of fairly densely phaeoplastic cells, the inner layer of which enlarges and 
loses most of its phaeoplasts, while the central layer becomes distinctly larger (Fig. 93E). 
Further divisions of the cortical and outer medullary cells produce a 6-8 cell thick medulla 
(Fig. 93F), with the inner cells progressively larger and arranged more or less in layers but 
not in regular transverse rows (Fig. 930). Thallus near apices 60-80/.tm and 3 cells thick, 
slightly thicker near margins (Fig. 93E), mid thallus 150-300 /.tm and 5-8 cells thick, and near 
the holdfast biconvex in section, 400-500/.tm and 8-12 cells thick (Fig. 930). Cortical cells 
(Fig. 93D) in vague lines, becoming irregular, isodiametric to LIB 2, 10-25(-40) /.tm across; 
phaeoplasts discoid, numerous per cell, without pyrenoids. Hair tufts (Fig. 93E) scattered, 
phaeophycean, external to the cortex; hairs densely clustered, (10-) 12-16 /.tm in diameter. 

Reproduction. Sporangial and oogonial plants unknown. Male plants with scattered, often 
confluent, sori (Fig. 93H), irregular in shape and mostly 0.5-\.5 mm across, with elongate, 



258 SCORESBYELLACEAE ScoresbyelJa 

H 

H 
4mm 

Fig. 93. Scoresbyella profunda (A-F, ADU, A38067, holotype; G-I, ADU, A56990), A. Surface view of 
lenticular apical cell and segmentation. B. Transverse section of branch apex through apical cell, 
showing segmentation. C. Transverse section of branch apex just above apical cell, showing central 
mucilage plug in apical depression, and apical cells of derivative rows of cells on either side. D. Surface 
view of cortical cells, some showing phaeoplasts. E. Transverse section of young branch with a 
phaeophycean hair tuft. F. Longitudinal section of mature branch. G. Transverse section of thallus 
near the holdfast. H. Surface view of thallus with antheridial sori and a hair tuft. 1. Longitudinal 
section of thallus with part of an antheridial sorus. 
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sterile paraphyses (Fig. 931) surrounding the sori. Antheridia (Fig. 931) densely packed, formed 
from each cortical cell, elongate, (60-)80-120 t-'m long and 15-25 t-'m in diameter. 

Diagnosis: Thallus brunneus vel atro-brunneus, pall ide brunneus prope apices, 6-19 em altus, com
planatus, parce ramosus, ex base rhizoidea 2-5 mm lata et alta et axe singulari ortus; epilithicus. 
Frondes dichotomae prope apices, lateraliter ramificantes, et rami integri, 3-5 mm lali prope apices, 
5-10 mm iati infeme et 1-3 mm lati prope basem. Thallus ex cellula apicaii singulari in depressione, 
lenticulari supeme visus, rectanguiari in sectione transversa, lateraliter segmentata, oritur; cellulae 
filiales primo transverse dividunt deinde 3-cellulares crassae faciuntur. Structura, ubi matura, cum 6-8 
cellulari medulla crassitie, cellulae interiores maxi mae in seriebus transversis irregularibus; thallus prope 
apicem 60-80 p;m et 3-cellularis crassus, et prope basem 400-500 p;m ct (8-)12 cellularis crassus; 
phaeoplasti discoidei sine pyrenoideis. Caespites pilorum dispcrsac, phaeophyccanae, extcrnae, pili 
(10-)12-16 p;m diam. 

Sori antheridii dispersi, irrcgulares, plerumque 0.5-1.5 mm lati, paraphysibus clongatis cincti. 
Antheridia elongata, (60-)80-120 p;m longa et 15-25 p;m diam. Plantae sporangiferae et oogoniferae 
ignotae. 

Type from Egg I., Isles of St Francis, S. Aust., 32-38 m deep (Shepherd, ll.i.1971; ADU, 
A38067, holotype and isotypes). 

Known specimens. The type. Investigator Strait, S. Aust., 25 m deep, 35° \8'S, I3r 17'E 
(Watson, 15.i.1971; ADU, A39338). Geeson Landing (N. of Daly Head), Yorke Pen., S. Aust., 
drift (St Clair, 5.iii.1986; ADU, A56990, male). 

Scoresbyella profunda appears to be a rare alga, confined to deep water. It is named after 
Mr Scoresby A. Shepherd, collector of the type and whose SCUBA collections have contributed 
greatly to our knowledge of southern Australian deep water algae. 

ORDER CUTLERIALES Oltmanns 

Thallus slightly compressed to flattened, erect or prostrate, usually 2-30 cm long, with 
irregular narrow branches to flabellate, with apical hair tufts or a margin of hairs when 
flabellate, and in cross section with a small-celled cortex and a medulla of irregularly placed 
rounded cells. Growth trichothallic, at the base of the tufts of hairs with a polystichous thallus 
developing below. Phaeoplasts numerous in each cell, discoid, some with a small pyrenoid. 
Phaeophycean hairs scattered, single or in small clusters. 

Life history diplohaplontic, isomorphic (Zanardinia) or heteromorphic (Cutleria), the 
latter with an erect gametophyte and a prostrate, flabellate sporophyte several cells thick with 
a marginal meristem. 

Reproduction. Gametophytes dioecious or monoecious, anisogamous, bearing pedicellate 
gametangia in clusters on simple or branched uniseriate filaments, with some filaments 
extending as phaeophycean hairs; female gametangia with 8-16 larger locules, male gametangia 
on more branched filaments with numerous smaller locules. Sporophytes with surface sori of 
unilocular meiosporangia liberating 8, 16 or 32 motile meiospores. 

This is a small order with a single family and three genera. pyrenoids are inconspicuous 
(Hori & Ueda 1975, p.30). Only Cutleria is known from sheltered habitats in southern 
Australia, and then only from the female gametophyte (which may be parthenogenetic) and 
the sporophyte (Aglaozonia stage) which is known from Port Phillip Bay, Vic. 

FAMILY CUTLERIACEAE Hauck 

This single family has the characteristics of the order, and contains the genera Cutleria, 
Zanardinia Nardo and Microzonia J. Agardh. 

Genus CUTLERIA Greville 1830: 59, pI. 10 

Thallus (gametophyte) erect, 5-35 cm long, flabellate or much branched subdichotomously 
to laterally, branches tapering, (0.5-)2-12 mm broad, compressed to flattened. Growth trichoth
aUk with a tuft of filaments surmounting each branch or the flabellate margin. Structure 
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polystichous, with a small-celled phaeoplastic cortex, and a medulla 4-8 cells thick, with few 
phaeoplasts; phaeophycean hairs scattered, single or in small clusters. 

Sporophyte dorsi ventral, prostrate, flabellate, lobed, with a margin of apical cells seg
menting to form a thallus 8-10 cells thick, with tufts of phaeophycean hairs on the upper 
surface and attachment rhizoids from the lower surface. 

Life history diplohaplontic and heteromorphic. 
Reproduction. Gametophyte usually dioecious, anisogamous, with gametangia borne on 

branched filaments with occasional phaeophycean hairs; female gametangia ovoid, with large 
loculi; male gametangia elongate, with small loculi. Sporophyte with spreading surface sori of 
unilocular sporangia, producing motile meiospores. 

Type species: C. multifida (Smith) Greville. 

The sporophyte of Cutleria multifida was previously known as Aglaozonia parvula, and 
is commonly referred to as the Aglaozonia stage. 

A genus of six species, with C. multifida widespread, and with C. mollis Allender & Kraft 
(1983, p. 122, figs 28, 29) from Lord Howe I. 

Cutleria multifida (Smith) Greville 1830: 60, pI. 10. Harvey 1847: pI. 75. Kuckuck 1899: 95, 
pis 7, 8; 1929: 15, figs 5-7. Kylin 1947: 33, pI. 3 fig. 8:'Womersley 1967: 207. 

FIGS 94A, 95 
Thallus (gametophyte) (Fig. 94A) medium to dark brown, 5-25(-35) cm long, much 

branched and often proliferous following damage, with one to several compressed to flat 
fronds arising from a small rhizoidal holdfast 0.5-2(-3) mm across and long; epilithic or 
epiphytic. Growth trichothallic (Fig. 95A) at the base of a tuft of uniseriate apical filaments 
to each branch; filaments 12-20 mm in diameter, cells LIB (0.3-)0.5-1 below where meriste
matic, 2-4 above. Fronds irregularly branched at intervals of mostly 1-3 cm, essentially 
com plan ate but branches coming to lie in other planes, 2-8(-12) mm broad below, 0.5-2 mm 
broad above, (80-)100-200 ~m broad just below apical tufts, tapering gently or conspicuously 
from the broader base (or occasionally from the central thallus). Structure 0.7-1.2 mm thick, 
with a small-celled cortex and large, irregular celled medulla 4-6(-8) cells thick (Fig. 95C), the 
2-4 inner cells being markedly larger; cortical cells angular in surface view, more or less in 
rows, 6-10(-12) ~m across. Phaeophycean hairs (Fig. 95B) scattered, single or in small clusters, 
8-12 ~m in diameter. 

Sporophyte thallus (Aglaozonia stage) dark brown, dorsiventral, prostrate, flabellate and 
lobed, with a margin of apical cells (Fig. 95E) segmenting transversely and in the surface 
plane, becoming 8-10 cells and 120-180 ~m thick in mature parts (Fig. 95F), with concentric 
lines or tufts of phaeophycean hairs on the upper, small-celled cortex and uniseriate rhizoids 
(Fig. 95F) with digitate holdfast cells from the slightly larger celled lower cortex. 

Reproduction. Gametophyte dioecious, bearing surface clusters (Fig. 95B,C) of pedicellate 
plurilocular gametangia on branched filaments, with some branches extending as phaeophycean 
hairs; female gametangia (Fig. 95D) ovoid, (40-)50-80 ~m long and 25-30 ~m in diameter, 
with (8-)16-32 relatively large locules (mostly 4 x 2 locules in side view) and relatively large 
gametes; male gametangia (unknown in Australia) elongate, with numerous locules and rela
tively small gametes. Sporophyte with surface sori of unilocular sporangia (Fig. 95F), 40-50 ~m 
long and 10-16 ~m in diameter, producing 8(-32) motile zoospores. 

Type from Yarmouth, England (Turner); not located in K or BM. 

Distribution: Widely distributed in temperate waters. 
In Australia, known from Cockburn Sound, W. Aust. to Burraneer, Sydney, N.S.W. and 

around Tasmania; collected in all months but most frequently in spring and early summer. 

Selected specimens (gametophytes): Cockburn Sound, W. Aust., drift (Allender, 25. viii. 1966; 
ADU, A30702). Frenchman Bay, Albany, W. Aust., drift (Parsons, 18.xi.1968; ADU, A33231). 
Port Turton, S. Aust., 3-5 m deep on piles and rock (Kraft, 17.ix.1973; ADU, A44019). 
American R. inlet, Kangaroo I., S. Aust., 2-4 m deep on Halophila (Kraft, 2.xii.1971; ADU, 
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Fig. 94. A. Cutleria multifida (ADU, A57020). B. Desmarestia /igulata (ADU, A22255). C. Arthrodadia 
villosa (ADU, A52837). 
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D-F 
100flm 

Fig. 95.Cutleria multifida (A-D, ADU, A30702; E,F, MELU, K6599; ADU, A54229). A. Upper branches 
with trichothallic filaments at apices and phaeophycean hairs. B. Part of thallus with clusters of female 
gametangia. C. Transverse section of thallus with clusters of female gametangia and phaeophycean 
hairs. D. Female gametangia and phaeophycean hair. E. Surface view of apical margin of sporophyte, 
showing cell segmentation. F. Cross section of sporophyte with unilocular sporangia on upper surface 
and rhizoids from lower surface, with phaeoplasts shown in some upper cells. 
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A41140) and drift (Womersley, 3I.x.1966; ADU, A30832-"Marine Algae of southern Aus
tralia" No. 35). Port Elliot, S. Aust., drift (Pocock & Womersley, 20.i.I 960; ADU, A23998). 
Robe, S. Aust., drift in Lake Butler (Womersley, 16.x.!985; ADU, A57020-"Marine Algae 
of southern AU!itralia" No. 35a). Portland, Vic., drift (Womersley, 3.ix.1981; ADU, A55373). 
Geelong, Vic. (Harvey, Alg. Aust. Exsicc. 76; MEL, 15796-7). Swan Bay, Port Phillip, Vic., I 
m deep (Watson, 6.x.1973; ADU, A44142). Crawfish Rock, Westernport Bay, Vic., 5-10 m 
deep (Watson, 29.viii.l97 I; ADU, A39379). Triabunna, Tas., sublittoral (Cribb 147.6, 11.vi.195!; 
ADU, AI6358). Burraneer, Sydney, N.S.W., dredged (Levring, Il.xi.I947; ADU, A56002). 

Sporophyte (Aglaozonia stage). Williamstown, Vic., \-2 m deep (Kraft 6599 & Ricker, 
26.vii.1978; ADU, A54229). 

Cutleria multifida is largely confined to sheltered bays or inlets where it can be locally 
common. The only record of the Aglaozonia stage is that of Kraft, and Allender & Kraft 
(1983, p. 122) report it as common in mussel beds in the Melbourne region (i.e. near Port 
Melbourne) and fertile in mid winter. 

ORDER DESMARESTIALES Setchell & Gardner 

Thallus (sporophyte) erect, usually 10 cm-IO m long, much branched oppositely or 
alternately, terete to slightly or strongly compressed or foliose, complanate, with or without a 
midrib and lateral veins, with feathery end filaments to actively growing branches, attached 
by a discoid or hapteroid holdfast. Growth trichothallic with a meristem near the base of the 
apical filament to each branch, branching oppositely to give lateral filaments which become 
separated on the axial filament by intercalary divisions, and below the meristem developing 
a pseudoparenchymatous (haplostichous) cortex by corticating rhizoidal cells which later divide 
periclinally to form a large-celled medulla around the axial filament and a small-celled cortex. 
Structure with the axial filament remaining more or less conspicuous, surrounded by the large
celled cortex with small-celled hyphae around the axis and between the cells; cortical cells 
with numerous, discoid, phaeoplasts, without pyrenoids. Phaeophycean hairs absent. 

Life history diplohaplontic and heteromorphic, with a conspicuous sporophyte and a 
filamentous, microscopic gametophyte. 

Reproduction. The sporophyte by unilocular meiosporangia developed singly from only 
slightly modified cortical cells, or in sori with or without paraphyses, or in a moniliform series 
on free, branched, uniseriate filaments on the thallus surface, producing zoospores. Gameto
phytes monoecious or dioecious, oogamous. 

The Desmarestiales is a small order of two families and 4 or 5 genera. They are essentially 
cold water taxa, and the cold temperate Desmarestia ligulata is known from odd specimens 
on south-east Australian coasts. The other taxon, Arthrocladia vil/osa, is probably an intro
duction from Europe and may not have become established on our coasts. 

KEY TO FAMILIES OF DESMARESTIALES 

1. Thallus filiform to flattened, with laterals opposite; sporangia in or on the surface cortical 
layer, scattered or grouped into sori " . . . . . . DESMARESTIACEAE 

1. Thallus filiform, with laterals in whorls of four; sporangia in moniliform chains on 
branched, uniseriate filaments external to the vegetative branches 

.......... .. ARTHROCLADIACEAE 

FAMILY DESMARESTIACEAE (Thuret) Kjellman 

Thallus (sporophyte) large, (20-)50 cm-2 m(-IO m) long, terete to compressed or foliose, 
sparingly to much branched pinnately, with trichothallic growth and opposite branching of 
the apical filaments, becoming densely corticated below, pseudoparenchymatous, developing 
a large-celled medulla with intermixed hyphae around the axial filament and a small-celled 
phaeoplastic cortex. Gametophytes microscopic, filamentous, branched, monoecious or dioe
cious. 
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Reproduction. Sporophyte with unilocular sporangia scattered in the outer cortex, incon
spicuous, or terminating short cortical filaments, or in surface sori, hemispherical or diffuse 
with cellular paraphyses. Gametophytes oogamous. 

A family of three genera: Desmarestia, essentially of cold temperate distribution, and two 
genera (Himantothallus and Phaeurus) from Antarctic and Subantarctic waters, where they 
can be dominant. 

Genus DESMARESTIA Lamouroux 1813: 43, nom. cons. 

Thallus (sporophyte) 10-100 cm (-5 m) long, terete to compressed or foliose, complanate, 
usually much branched pinnately, with a more or less conspicuous midrib (and lateral veins 
in some) in ligulate species, branches linear, often dentate on margins but becoming entire, 
arising from a discoid holdfast. Growth trichothallic, with an apical, oppositely branched, 
filament which wears away above, becoming heavily corticated below with the axial filament 
remaining distinct. Structure of a large-celled medulla, with hyphal cells surrounding the axial 
filament and between the medullary cells, and a small-celled cortex which increases by largely 
periclinal divisions. Gametophyte microscopic, filamentous, branched. 

Life history diplohaplontic and heteromorphic. 
Reproduction. Sporophyte with unilocular sporangia developed from scattered cortical 

cells, or terminating short cortical filaments, or in sori either as raised mounds or extending 
over the surface and accompanied by paraphyses. Gametophytes monoecious or dioecious, 
the female with larger cells and the oogonia producing a single egg which is extruded at the 
cell apex; antheridia single or clustered, each forming one sperm. 

Type species: D. aculeata (Linnaeus) Lamouroux, type cons. 

A genus of numerous species, many of which are variable in thallus dimensions (Chapman 
1972), with the sporangia known for relatively few species (Moe & Silva I 977b). Anderson 
(198S) has discussed the southern hemisphere Iigulate forms. 

Some oppositely branched ligulate species (e.g. D. ligulata) have free sulphuric acid in 
the cell vacuoles and deteriorate rapidly after collection, affecting also other algae adjacent to 
them. 

Desmarestia ligulata (Lightfoot) Lamouroux 1813: 4S. Anderson 1985: 437, fig. 31. Harvey 
1847: pI. liS. Womersley 1967: 242. 

FIGS 948, 96A-E 
Thallus (Fig. 948) medium brown to greenish brown, usually 20-50 cm long, complanately 

branched, with one to a few fronds arising from a small discoid holdfast 2-S mm across; 
epilithic. Growth trichothallic, with a single, uniseriate, apical filament (Fig. 96B), 30-40 Jim 
in diameter with cells LIB 2-4 above, to each branch, bearing opposite uniseriate branches 
above (later lost) and below the meristem becoming corticated by rhizoidal development and 
later perielinal divisions. Fronds (Fig. 96A) with frequent opposite branching to 3 orders, with 
the axis and primary laterals mostly 2-S mm broad, more or less linear but tapering apically 
and basally, dentate, and with a faint to conspicuous midrib (the axial filament); slender 
secondary or tertiary laterals occur as short (2-5 mm long) feathery tufts when young, often 
remaining as marginal dentations. Structure (Fig. 96E) of a relatively conspicuous, thick walled, 
central axial filament, surrounded by a medulla of large cells intermixed with slender hyphae 
(more prominent around the axial filament), decreasing to the small-celled cortex of angular 
cells, S-IO(-12) /lm across in surface view. 

Reproduction by scattered, single, sporangia (Fig. 96C,D) formed from slightly transformed 
cortical cells, each producing a few motile meiospores. Gametophytes little known, probably 
monoecious, oogamous. 

Type from Scotland; lost? (Chapman 1972, p. 17). 
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Fig. 96. A-E. Desmarestia ligulata (A,C-E, ADU, A22255; B, Harvey, Alg. Aust. Exsicc. 47, ADU, 
AI8370). A. Upper branch with laterals, midrib and opposite lateral veins. B. Apex of branch with 
trichothallic filament and opposite branches, with cortication below the meristematic zone. C. Surface 
view of cortical cells (some with phaeoplasts) and unilocular sporangia. D. Transverse section of cortex 
with unilocular sporangia. E. Transverse section of older thallus with central axial filament (on right) 
and the wing region (on left). F-H. Arthrocladia villosa (ADU, A52837). F. Older branch with more or 
less whorled (up to four) fascicles of filaments. G. Apex of branch with trichothallic filament bearing 
2-4 opposite or whorled laterals, with corticating filaments below the meristematic zone. H. Lateral 
filaments with chains of unilocular sporangia. 
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Distribution: Widespread in the cold temperate Northern and Southern Hemispheres. 
In southern Australia, known from Nora Creina, S. Aust., to Western Port, Vic., and 

around Tasmania, but apparently rare. 

Known Australian specimens: Nora Creina, S. Aust., drift (Gordon, 26.i.1967; ADU, A31634). 
Port MacDonnell, S. Aust., drift (Womersley, 15.iv.1959; ADU, A22255). Bridgewater Bay, 
Vic., drift (Womersley, 25.i.1967; ADU, A31767). Western Port, Vic. (Harvey, Alg. Aust. 
Exsicc. 47H; ADU, AI8370). Phillip I., Vic. (Harvey, Trav. Set. 406; MEL, 15901/2). Fluted 
Cape, Bruny I., Tas., 16 m deep (Shepherd, 12.ii.1972; ADU, A41993). Iron Pot, D'Entrecas
teaux Ch., Tas. (Sanderson, l.vi.1984; HO, 79665). 

D. chordalis Hooker & Harvey was recorded from Burnie, Tas., by De Toni & Forti 
(1923, p. 80), but this record is almost certainly incorrect. 

The few specimens from southern Australia agree well in habit, dimensions and sporangia 
(group I of Moe & Silva I 977b, p. 160) with D. ligulata from Britain and elsewhere, as 
recorded by Anderson (1985). 

FAMILY ARTHROCLADIACEAE Chauvin 

Thallus (sporophyte) slender, terete, mainly with long, opposite branches, with trichothallic 
growth of apical filaments, becoming corticated below by rhizoidal filaments and developing 
a large-celled, pseudoparenchymatous medulla and small-celled cortex bearing whorls of four 
determinate, filamentous, fasicles. Gametophyte microscopic, filamentous. 

Reproduction. Sporangia formed in moniliform chains as branches of the fascicles of 
filaments borne on the cortex. 

A monotypic family confined largely to the North Atlantic and Mediterranean. 

Genus ARTHROCLADIA Duby 1830: 971 

Thallus (sporophyte) 10-100 cm long, slender, terete, with long, usually opposite, branches 
0.5-2 mm in diameter, clothed with whorls of free, determinate, fascicles 2-5 /lm long, basally 
attached by a small, discoid holdfast. Growth trichothallic with a single apical filament to 
each branch, bearing whorls of usually four laterals, becoming corticated by rhizoids below 
the meristematic zone. Structure of a distinct axial filament surrounded by a large-celled 
medulla and outer, small-celled, cortex bearing the whorled fascicles of filaments. Gametophyte 
little known, filamentous (Sauvageau 1931, p. 104, figs 19,20,22). 

Reproduction. Sporophyte with unilocular sporangia borne in moniliform chains on the 
lateral fascicles, each liberating motile meiospores. 

Type and only species: A. villosa (Hudson) Duby. 

ArthrocIadia villosa (Hudson) Duby 1832: 18. Fritsch 1945: 180, figs 60D, 61 E, 62B.D,F,I,M. 
Harvey 1846, pI. 64. Sauvageau 1931: 95, figs 17, 18. Skinner & Womersley 1983: 
65, figs I C, 3. Taylor 1957: 152, pis 13 fig.2, 17 figs 7, 8. 

FIGS 94C, 96F-H 
Thallus (sporophyte) (Fig. 94C) medium brown, 15-20 cm long, filiform, slender, with 

long simple branches; holdfast unknown in Australian plants, small and discoid in N. Atlantic 
specimens. Growth (Fig. 96G) trichothallic at base of a single filament terminating each 
branch, 40-50/lm in diameter, lower cells L/B 0.3-0.6, upper cells L/B 1-2, bearing whorls 
of 4 fascicles of short, usually branched, lateral filaments; below the meristematic zone the 
axial filament becomes corticated by rhizoids developing from the basal cells of the short 
laterals and the axial cells. Fronds terete, largely oppositely branched, 0.5-1 mm thick below, 
tapering slightly to 100-200 /lm thick near the apices, bearing more or less whorled, deter
minate, fascicles 0.4-2(-3) mm long, giving the branches a fuzzy appearance (Fig. 96F). 
Structure of thallus with a central, large-celled, axial filament, corticated by the rhizoidal 
filaments (Fig. 96G) which divide periclinally to form a large-celled medulla and small-celled 
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outer cortical layer, with the cortical cells elongate, 6-12 #m across and LIB 2.5-4 in surface 
view, with numerous phaeoplasts in the cortical cells and in the whorled fascicles of filaments; 
fascicles with one main filament oppositely branched and other slenderer filaments. Phaeo
phycean hairs absent. 

Reproduction. Unilocular sporangia formed in moniliform chains (Fig. 96H) on the 
fascicles of branched filaments, usually 8-24 sporangia and 80-200 #m long, sporangia 10-12 #m 
in diameter and LIB 0.5-1, producing 10-20 zoospores escaping through a lateral pore. 
Gametophytes filamentous, branched, reproduction uncertain (Sauvageau 1931, p. 104, figs 
19-22). 

Type from Cornwall, England (Hudson); in BM or lost? 

Distribution: Temperate N. Atlantic; Mediterranean. 

In southern Australia, only known from Port Stanvac, S. Aust., 4-5 m deep but not 
attached (Clarke, 28.xii.1981; ADU, A52837). 

A. villosa has not been found since the above collection, when a number of plants were 
present. They had probably arrived on ships to the Port Stanvac Oil Refinery, but may not 
have become established in the area. 

ORDER SPOROCHNALES Sauvageau 

Thallus (sporophyte) erect, usually 15-50 cm long, moderately to much branched radially 
with prominent main axes, or with clusters of laterals, branches terete or compressed (Car
pomitra), normally with well developed, dense terminal or lateral clusters of simple assimi
latory hairs, 3-15 mm long, to each branch, attached by a discoid to massive holdfast. Growth 
from a meristem at the apex of each branch, producing filaments of elongate cells downwards, 
with each terminal hair having a well defined meristem a few cells above its basco Structure 
hap!ostichous, with the filaments adhering closely to form a pseudoparenchymatous medulla, 
the outer cells of which divide periclinally to form a small-celled cortex 1-2 cells thick, surface 
smooth or with short, papillate, surface filaments or with long, stout, basally meristematic 
assimilatory filaments; cells of cortex and assimilatory hairs with numerous discoid phaeo
plasts, without pyrenoids, and with physodes. Phaeophycean hairs absent. 

Life history diplohaplontic and heteromorphic, with a conspicuous sporophyte and micro
scopic, filamentous, gametophyte. 

Reproduction. The sporophyte by unilocular meiosporangia, sessile on cortical cells or 
developed laterally partway up densely clustered paraphyses which form sori on the branches, 
adjacent to or below the apices. Gametophytes (Caram 1965; Muller et al. 1985) monoecious 
or dioecious, oogamous. 

The Sporochnales contain a single family, Sporochnaceae, with the characters of the order. 
Clayton (1981 a, p.117) placed the Sporochnales as a family of the Desmarestiales, and the 
two orders show similarities in life history and gametophytes. The habit, apical hair tufts and 
development, and structure of the thalli are, however, sufficiently distinct to place them as 
two orders, though perhaps distantly related. 

The Sporochnaceae contain 10 genera, 8 of which (see below) occur in southern Australia 
(the distributional centre of the group), one (Tomaculopsis Cribb 1960, p. 18) in Queensland, 
and one (Perisporochnus Chapman 1954, p. 20 I) at the Three Kings Is, New Zealand. 

KEY TO GENERA OF SPOROCHNACEAE 

1. Thallus branches slightly to distinctly compressed, usually with a faint, microscopic, midrib; 
sporangial sori at apices of branches, conical, surmounting a cup-shaped end to the branch, 
and bearing an apical tuft of assimilatory hairs which are readily lost ... CARPOMITRA 

I. Thallus branches terete; sporangial sori at the base of scattered, lateral, hair tufts, or 
surrounding the branches adjacent to or distant from the apical hair tufts, or with sporangia 
scattered amongst short, papillate, surface filaments, or unknown .. 2 
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2. Surface of branches covered with short (2 celled) papillate filaments, amongst which 
the sporangia occur in an extended surface sorus .. . . . . . . . . .. NEREIA 

2. Surface of branches smooth with a continuous cell layer, bare or bearing scattered, 
stout, long, basally meristematic assimilatory filaments or clusters of filaments with 
associated sporangia and paraphyses .3 

3. Surface of branches with scattered, lateral clusters of filaments and associated sessile 
sporangia and paraphyses, or with adventitious, simple, scattered, trichothallic assimilatory 
ffiamenu .... 4 

3. Surface of branches smooth, with only terminal assimilatory tufts, and with dense sori 
surrounding branches with sporangia borne laterally on clavate paraphyses with larger 
terminal cells .. .5 

4. Surface of branches smooth, bearing only lateral hair tufts with associated sessile 
sporangia and paraphyses forming loose sori AUSTRONEREIA 

4. Surface of branches bearing numerous, scattered, stout, simple, trichothallic assimila-
tory filaments; reproduction unknown SPOROCHNEMA 

5. Sporangial sori situated immediately below (or with a short sterile region) the apical hair 
tufts on determinate lateral branches SPOROCHNUS 

5. Sporangial sori situated some distance below the apical hair tufts, on indeterminate lateral 
branches or main axes .. 6 

6. Hair tufts absent except when thallus growth active, but most branches with an apical 
cap; thallus much branched, fastigiate, wiry, with many erect fronds from a massive, 
"woody", hold fast becoming several cm across and 1-3 cm thick; sporangial sori on 
lesser branches PERITHALIA 

6. Hair tufts normally present, dense, conspicuous, 0.5-1.5 cm long; sporangial sori on 
~~cr~oc~ .. 7 

7. Branching umbellate, clustered at intervals of 3-15 em, with long naked branches; hair 
tufts 1-2.5 em long; sporangial sori surrounding branches, smooth BELLOTIA 

7. Axis percurrent, bearing long laterals, fringed with numerous short (5-15 mm long) bran
ehlets, hair tufts 2-7 mm long; sporangial sori surrounding laterals and including bases of 
branchlets . . . . . . . . . . . . ENCYOTHALIA 

Genus CARPOMITRA Kuetzing 1843: 343, nom. cons. 

ThaI/us usually 10-25 cm long, much branched subdichotomously to laterally, with slightly 
to distinctly compressed, narrow, linear branches, with a faint midrib, attached by a rhizoidal 
holdfast. Growth apical, with a tuft of trichothallic assimilatory filaments surmounting the 
apex of the branch or the sporangial sorus. Structure haplostichous and pseudoparenchymatous, 
with a core of elongate axial cells and a small-celled phaeoplastic cortex. 

L(fe historl' diplohaplontic and heteromorphic. 
Reproduction by unilocular sporangia borne laterally on branched paraphyses on the 

conical apex and within the cupulate branch end. Gametophyte (Motomura et al. 1985) 
monoecious, filamentous, branched, bearing terminal clusters of antheridia and enlarged 
terminal cells forming probable oogonia. 

rvpe species: C. cahrerae (Clemente) Kuetzing, type cons. [ C. COSfala (Stackhouse) Batters]. 

A genus of three species. the type. C. fi/(fhrll1is (Suhr) Papenfuss (1943b, p. 82) from 
South Africa. and C. luxl/riallS Taylor (1945, p. 104, pI. 3 figs 9-16, pI. 16. pI. 17 fig. 2) from 
Ecuador. the form of which is within the range of southern Australian plants of C. cusluta. 
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C./I",,/eli by J BRACEBRIDBE WILSOII, 

Fig. 97. A. Carpomilra COSlaia (ADU, A54829), B. Carpomitra cos/ata (ADU, A55408). C. Nereia 
lophocladia (MEL, 15887). D. Auslronereia australis (ADU, A29617). 
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Carpomitra costata (Stackhouse) Batters. Hamel 1938: 274, fig. 49d-i. Lindauer et al. 1961: 
245, fig. 61. Womersley 1967: 238. 
C. cabrerae (Clemente) Kuetzing 1843: 343. Harvey 1846: pI. 14. Motomura et al. 
1985: 21, figs 1-32. Sauvageau 1926: 141, figs 1-17. 

FIGS 97A,B, 98 A-C 
Thallus (Fig. 97A,B) medium brown, (5-)10-25(-35) cm long, fastigiate, moderately to 

much branched subdichotomously to laterally, with one to several fronds arising from a 
rhizoidal holdfast 0.2-1.0 em across and long; epilithic. Growth apical, from a convex meristem 
producing compacted filaments below, and with a tuft of assimilatory filaments above, 2-5 
(-6) mm long, each with a meristem several cells above their base (Fig. 98B); filaments 
22-28 Jl-m in diameter, cells LIB (2-)3-4 above. Fronds with linear, slightly compressed branches 
(0.3-)0.5-1.5(-2) mm broad, branched at intervals of 0.5-2(-5) cm, with a faint midrib corre
sponding to the axial core of elongate cells, and with irregular collars at intervals corresponding 
to previous fertile apices. Structure haplostichous but pseudoparenchymatous, with a central 
medullary core of elongate cells, and outer medulla of broader and shorter cells with a 1-3 
celled cortex, produced by periclinal divisions near the apical meristems and by further 
subdivision to form the wings. Surface of cortex smooth, cells 5-8(-10) ~m across and LIB 
1-2, densely phaeoplastic. 

Reproduction probably periodic. Sporangial paraphyses (Fig. 98C) borne on a conical apex 
(Fig. 98A,B), surmounted by assimilatory filaments, and on the inside of the subtending, 
lobed, cupula (Fig. 98B); paraphyses branched, 6-10 cells and 80-160 ~m long, expanding 
upwards with the terminal cell subspherical and 10-20 Jl-m in diameter. Sporangia borne 
laterally on lower cells of the paraphyses, clavate, 20-40 ~m long and 8-14 Jl-m in diameter. 

Gametophyte (Motomura et at. 1985, p. 21, figs 3-10) filamentous, branched, protandrous, 
bearing terminal oogonia and lateral, conical, antheridia. 

Type from Fowey, Cornwall, England (Rashleigh); in LINN. 

Distribution: Temperate waters of N. Atlantic, Japan, and the southern hemisphere. 
In southern Australia, from West I. and Cape Willoughby, Kangaroo I., S. Aust., to 

Kiama, N's.W. and around Tasmania. 

Selected specimens: Cape Willoughby, Kangaroo I., S. Aust., drift (Womersley, 16.i.1946; 
ADU, A3182). Toad Head, West I., S. Aust., 13 m deep (Shepherd, 15.i.1966; ADU, A30152). 
Nora Creina, S. Aust., shaded pool (Womersley, 26.ii.1984; ADU, A54829). Portland, Vic., 
8-11 m deep N. side Lawrence Rock (Larkum, 2.ix.l971; ADU, A39642). Popes Eye, Port 
Phillip Heads, Vic., 2-9 m deep (Kain & Engler, 31.viii.l981; ADU, A55408). Gabo I., Vic., 
13 m deep (Shepherd, 14.ii.l973; ADU, A43323). Stapleton Point, Prosser Bay, Tas., 8-12 m 
deep (Olsen, 2I.vi.1966; ADU, A30535). Fluted Cape, Bruny I., Tas., 16 m deep (Shepherd, 
lO.ii.1972; ADU, A41476). Green Cape, N.S.W., 16 m deep (Shepherd, l3.ii.1973; ADU, 
A43019). Kiama, N.S.W. (May 1939, p. 197). 

C. costata is a distinctive member of the Sporochnaies with its linear, slightly compressed 
branches and distinctive fertile apices. It is a deep water species (to 38 m) or in shaded pools. 

Genus NEREIA Zanardini 1846: 899 

Thallus (sporophyte) 5-20 cm long, much branched irregularly radially with terete branches 
and well developed apical tufts of assimilatory filaments, attached by a rhizoidal hold fast. 
Growth apical, with trichothallic filaments surmounting the apex. Structure haplostichous and 
pseudoparenchymatous, with a core of elongate axial cells, more rounded outer medullary 
cells, and a cortical layer of papillate, 2-3 celled, filaments covering the surface. 

L(fe history diplohaplontic and heteromorphic. 
Reproduction by unilocular sporangia scattered amongst the papillate cortical filaments 

over most of the branches, sessile, clavate to ovoid. Gametophyte (Sauvageau 1927b, p. 357, 
figs 1,2) microscopic, filamentous, branched, usually dioecious, bearing small, conical anther
idia or apical oogonia (which develop apogamously). 
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Fig. 98. A-C. Carpomitra costata (ADU, A30152). A. Branches with cupulate apices and central conical 
receptacles with terminal assimilatory tuft. B. Sectional view of branch apex with layer of paraphyses 
and sporangia over the apical cone and inside of the cupula. C. Paraphyses with unilocular sporangia. 
D,E. Nereia lophocladia (MEL, 15887, slide in ADU, A30524). D. Apex of branch with assimilatory 
tufts. E. Longitudinal section of medulla, papillate-celled cortex, and unilocular sporangia. F-H. Aus
tronereia australis (F, ADU, A6947; G,H, ADU, A56678). F. Part of a branch with assimilatory tufts 
and surrounding sporangial sori. G. Transverse section of branch, the upper sorus with the central tuft 
of filaments and the left sori sectioned on one side. H. Details of a sorus with central assimilatory 
filaments, paraphyses and unilocular sporangia. 
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Type species: N. filiformis (J. Agardh) Zanardini. 

A genus of 4-5 species, mainly from the Mediterranean but with scattered records from 
other temperate to tropical waters. 

Nereia is characterised by the complete cortical cover of papillate, 2-3 celled, filaments, 
amongst which are scattered the clavate, sessile, sporangia (Kuckuck 1929, p.77, fig. 109). 

Nerda lophocladia J. Agardh 1897: 97. Womersley 1967: 239. 
FIGS 97C, 98D,E 

Thallus (Fig. 97C) medium brown, 15-20 cm long, much branched irregularly radially 
with long and short laterals intermixed, each branch with a prominent tuft of assimilatory 
filaments 2-5 mm long (Fig. 98D), with a small rhizoidal holdfast 1-2 mm across; probably 
epilithic. Growth apical with a convex branch meristem surmounted by the trichothallic 
assimilatory filaments, each with a meristem 3-5 cells above their base, 20-35 iLm in diameter 
with cells LIB (2-)3-5 above. New tufts of filaments and laterals arise on any part of the 
branches. Fronds (Fig. 98D) terete, laterals 2-10 mm apart, 0.5-1 mm in diameter below, 
tapering to 200-300 iLm below apices. Structure haplostichous and pseudoparenchymatous, 
with a medulla of elongate cells, becoming small-celled outwardly, and bearing a continuous 
cortex of papillate filaments (Fig. 98E) mostly 2 cells long, with the terminal cell distinctly 
larger, more or less obovoid, 20-40 iLm long and 16-36 iLm in diameter; papillate cells and 
outer medullary cells phaeoplastic. 

Reproduction by clavate to elongate-ovoid unilocular sporangia (Fig. 98E) scattered over 
the thallus between the papillate filaments, sessile or with a short basal cell, 20-30 iLm long 
and (8-)10-15 iLm in diameter. Gametophyte unknown. 

Type from Port Phillip Heads, Vic. (Wi/son, li.l889); in LD, lectotype 50041. 

Distribution: Only known from the type and other Port Phillip Heads, Vic., specimens in 
LD and MEL (Wilson, 3.i.1889; MEL, 15885; 3.ii.l890; MEL, 15888; 9.ii.1894; MEL, 15887; 
12.i.1895; MEL, 15889). 

N. lophocladia has not been found in southern Australia since the original collections of 
J.B. Wilson. As J. Agardh commented, it is closely related to N. filiformis from the Mediter
ranean, and detailed comparisons are needed as to whether the Australian plant is distinct or 
a chance introduction of the Mediterranean species which has not persisted. J. Agardh's 
description may be considered to be invalid as he was doubtful about the species, but it is 
recognised here pending critical comparisons with N. filiform is. 

Genus AUSTRONEREIA Womersley gen. nov. 

Thallus (sporophyte) usually 15-50 cm long, with percurrent, radially much branched, 
terete axes, tomentose and covered with soft tufts of assimilatory filaments, attached by a 
rhizoidal holdfast. Growth from an apical meristem surmounted by a tuft of trichothallic 
assimilatory filaments. Structure haplostichous, pseudoparenchymatous, with a medulla of 
elongate cells and a smooth, I cell thick, cortex of phaeoplastic cells but with scattered tufts 
of assimilatory filaments. 

Life history unknown. 
Reproduction by sessile, unilocular sporangia accompanied by multicellular, elongate

clavate, paraphyses, forming discrete sori surrounding the lateral tufts of assimilatory fila
ments. Gametophytes unknown. 

Diagnosis: Thallus 15-50 em altus tereti-axibus percurrentibus, radiatim ramosis, tomentosus caespi
tibus mollibus filamentorum assimilativorum. Thallus crescit ex meristeme apicali, et in parte summa 
est caespes filamentorum tricothallinorum. Structura haplosticha, pseudoparenchymata, cum medulla 
media et cortice laevi cellularum phaeoplastarum et caespitibus dispersis filamentorum assimilativorum. 

Sporangia unilocularia, et paraphyses elongatae, multicellulares in soris distinctis caespites laterales 
filamentorum assimilativorum cingentibus. Gametophyta ignota. 

Type species: A. australis (Harvey) Womersley comb. nov. 



Sporochnema SPOROCHNACEAE 273 

A. australis, as suggested in Womersley (1967, p.23S), cannot remain in Nereia since the 
sporangia occur in discrete sori with paraphyses, surrounding the tufts of assimilatory fila
ments, with the branch surface smooth between the sori, in contrast to Nereia which has 
short, papillate, filaments covering the surface with separate, single, sporangia amongst them, 
not forming defined sori. 

The genus is named as a "southern Nereia." 

Austronereia australis (Harvey) Womersley comb. nov. 
Nereia australis (Harvey) Harvey IS59b: 289, pI. 188. Womersley 1967: 23S. 
Sti/ophora ? australis Harvey IS44b: 453. 

FIGS 97D, 98F-H 
Thallus (Fig. 97D) medium brown, usually 15-50(-65) em long, with one to a few per

current axes (often basally denuded), densely branched radially with long laterals bearing 
shorter branches to 4 or 5 orders, with most branches covered with discrete tufts of assimilatory 
filaments giving a soft, tomentose, appearance; holdfast rhizoidaJ, 2-6 mm across and 1-4 mm 
long; epilithic. Growth apical, with a relatively small, convex branch meristem surmounted 
by a tuft of trichothallic assimilatory filaments 1-3(-5) mm long, each with a vague meristem 
2-4 cells above their base, (6-)8-10(-12) ~m in diameter with cells LIB 6-12 above. Fronds 
terete, 1-2 mm in diameter below, tapering gradually to (50-)100-250 ~m in diameter near 
the apices, with tufts of assimilatory filaments and short laterals scattered over the branches 
(Fig. 98F) with smooth cortex between them. Structure haplostichous and pseudoparenchy
matous (Fig. 98C), with a central medulla of elongate cells, outer medulla of shorter, broader 
cells decreasing in size to the l-cell thick cortex of small, angUlar, phaeoplastic cells, more or 
less in rows, 10-16(-22) ",m across and LIB (0.7-)1-1.5(-2). Tufts of assimilatory filaments 
developing from cortical cells, similar to the apical filaments. 

Reproduction by sessile, clavate, unilocular sporangia (Fig. 98G,H), accompanied by 
paraphyses, forming a sorus around the surface tufts of assimilatory filaments, with the sori 
increasing in diameter but remaining discrete (Fig. 98F); the base of each sorus slightly concave, 
the paraphyses forming a slightly convex cluster. Paraphyses elongate-clavate, 60-80 ~m and 
5-S cells long with the terminal cell subspherical to pyriform, 10-14 ~m in diameter. Sporangia 
(Fig. 98G) clavate, 30-50 ~m long and 10-16 ~m in diameter. Gametophyte unknown. 

Type from Georgetown, Tas. (Gunn); in BM (ex K), fragment in TeD. 

Distribution: From Flinders Bay, W. Aust., to the Snowy R. Mouth, Vic., and around 
Tasmania. 

Selected specimens: Flinders Bay, (Augusta), W. Aust., drift (Wollaston, 12.ii.1957; ADU, 
A22136). Israelite Bay, W. Aust., 6 m deep (Kirkman, 8.xii.1981; ADU, A56678). Fishery Bay, 
Port Lincoln, S. Aust., drift (Womersley, 21.ii.1959; ADU, A22480). Northern Spencer Gulf, 
S. Aust., 10 m deep near Douglas Bank (Shepherd, 6.ix.1973; ADU, A44463). Investigator Str., 
S. Aust., 41 m deep, 35°24'S, 137°07'E (Watson, 14.i.1971; ADU, A38152). Aldinga, S. Aust., 
drift (Womers/ey, 12.x.1965; ADU, A29617-"Marine Algae of southern Australia" No. 47). 
Vivonne Bay, Kangaroo I., S. Aust., drift (Womersley 14.i.1948; ADU, A6947). Geelong, Vic. 
(Harvey, Alg. Aust. Exsicc. 66; NSW). Port Phillip Heads, Vic. (Wilson, J6.i.J890; ADU, 
A8288). Walkerville, Vic., drift (Sinkora A2059, 26.ii.1975; ADU, A48347; MEL). Snowy R. 
mouth, Vic. (Mueller; MEL, 16614). Ulverstone, Tas., drift (Gordon, lS.i.1966; ADU, A29993). 
Great Taylor Bay, Bruny I., Tas., 2-5 m deep (Shepherd, 14.ii.1972; ADU, A42118). 

A. australis is a deep water (2-41 m) and fairly common species on rough-water to 
sheltered coasts. 

Genus SPOROCHNEMA Womersley gen. nov. 

Thallus 6-16 em long, with one to a few percurrent, terete, axes and irregularly placed 
terete laterals, all densely tomentose, attached by a rhizoidal holdfast. Growth from an apical 
meristem surmounted by a tuft of trichothallic assimilatory filaments. Structure haplostichous, 
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pseudoparenchymatous, with a medulla of elongate cells and cortex developing radially by 
peridinal divisions, and bearing coarse, simple, scattered, adventitious, trichothallic (but 
becoming determinate) assimilatory filaments 1-2 mm long over the otherwise smooth surface. 

Life history unknown. 
Reproduction unknown. 

Diagnosis: Thallus 6-16 cm altus, cum tereti-axibus percurrentibus irregulariter ramosis, dense tomen
tosus ex base rhizoideo ortus. Planta cx meristeme apicali crescit, et in parte summa caespes fila men
torum tricho-thallinorum est. Structura haplosticha, pseudoparenchymata, cum medulla cellula rum 
elongatorum et conice radiatim evoluto, filamenta grossa, simplicia, dispersa, adventitia. trico-thallino 
(sed determinescentia) assimilativa ferenti. Filamenta 1-2 mm longa in superficie laevi. 

Reproductio ignota. 

Type species: S. tomentosum Womersley. 

Sporochnema is undoubtedly a member of the Sporochnales, even though no reproductive 
plants have been found. The apical development, structure, and trichothallic apical tufts are 
all typical of the order, but Sporochnema differs from all other genera in possessing a tomentose 
cover of simple trichothallic filaments scattered densely over the branches, arising adventi
tiously from the otherwise smooth-surfaced cortex. 

The genus is named for the filamentous cover on an otherwise characteristic sporochnalean 
plant, and the species for its tomentose appearance. 

Sporochnema tomentosum Womersley sp. nov. 

FIGS 99A, 100 
Thallus (Fig. 99A) light to medium brown, 6-16 cm long, with one to a few percurrent 

axes with irregular, long and short, fastigiate laterals, all densely tomentose (Fig. 100A,B), 
attached by a rhizoidal holdfast 2-8 mm across and 1-5 mm long; epilithic. Growth apical, 
with a convex branch meristem (Fig. 100C) surmounted by a tuft of coarse, trichothallic, 
assimilatory filaments 2-5 mm long, each with a meristem 3-7 cells above their base, 30-50 .urn 
in diameter above with cells LIB (1.5-)2-3. Fronds terete, 0.4-0.8 mm in diameter below, 
tapering to 200-300.um in diameter near the apices, with irregularly placed and developed 
short laterals with apical tufts, and also with numerous scattered, simple and single, trichoth
allic assimilatory filaments (Fig. 100A,B) \-2 mm and 30-40 cells long, 30-50.um in diameter 
with cells LIB 2-3 above, arising adventitiously from the cortical cells and becoming deter
minate as the basal meristem ceases activity, tapering near their apex, with the basal cell of 
the filament usually dividing in the direction of the filament, and giving the branches a 
tomentose appearance. Structure haplostichous and pseudoparenchymatous, with a medulla 
of elongate cells narrower nearer the cortex, and with the cortical layer increasing in width 
(Fig. 1000) by periclinal divisions; outer cortical cells elongate, (8-) I 0-16 (-20) .urn across and 
LIB 2-3(-4), with numerous discoid phaeoplasts (Fig. 1000) per cell in the outer cortex and 
assimilatory filaments. 

Reproduction. Unknown. 

Diagnosis: Thallus bruneolus vel brunneus, 6-\6 cm altus uno vel paucis axibus percurrentibus et 
lateralibus irregularibus, longis brevibusque fastigiatis, omnibus dense tomentosis; epilithicus et oriens 
ex base rhizoidea. Planta crescit ex meristeme apicali convexo et in parte summa cae spes filamentorum 
trico-thallinorum assimilativorum 2-5 mm longorum et 30-50 I'm diam .. et cellulis LIB (1.5-)2-3. 
Frondes teretes, 0.4-0.8 mm diam. infernae, 200-300 I'm diam. prope apices, filamentis multis simpli
cibus singulariter dispersis, trico-thallinis assimilativis, \-2 mm et 30-40 cellularibus \ongis, 30-50 I'm 
diam. cum cellulis LIB 2-3, adventitie orientibus et determinescentibus. Structura haplosticha et 
pseudoparenchymata, cortice divisionibus periclinis crescenti. 

Reproductio ignota. 

Type from Investigator Strait, S. Aust., 31 m deep, 35°37'S, 137°08'E (Watson, 25.i.1971; 
holotype in ADU, A38180). 
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Fig. 99. A. Sporochnema tomenlosum (ADU, A38180, holotype). B. Sporochnus stylosus (ADU, A41446). 
C. Sporochnus apodus (ADU, A32938). D. Sporochnus comosus (ADU, A30831). 
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Distribution: Only known from the type and from Waldegrave I., Eyre Pen., S. Aust., 22 m 
deep (Shepherd, 23.x.1970; ADU, A37374). 

S. tomenlOsum is a deep water species known from only two sterile collections. 

Genus SPOROCHNUS C. Agardh 1817: xii 

Thallus (sporophyte) usually 5-50 cm long, with one to several usually percurrent axes 
or laterals. radially much branched with several orders of branching and the ultimate branches 
usually of fairly uniform length; some species with long branches bearing only numerous short 
laterals; each branch with an apical tuft of assimilatory filaments 1-9 mm long, otherwise 
with a smooth, continuous cortex; attached by a rhizoidal holdfast. Growth apical, with a 
convex branch meristem surmounted by the apical tuft of assimilatory trichothallic filaments. 
Structure haplostichous and pseudoparenchymatous, with a core of elongate axial cells and 
cortex which, in older branches, thickens by periclinal divisions. 

Life history diplohaplontic and heteromorphic. 
Reproduction by unilocular sporangia borne laterally on clavate. branched, multicellular 

paraphyses (with larger terminal cells) in dense, compact, sori surrounding determinate lateral 
branches immediately below the apical assimilatory tufts or with a short sterile region below 
the tufts. 

Gametophytes microscopic, filamentous, branched, monoecious or dioecious, oogamous 
(Caram 1965. p. 146, figs 3-7). 

Type species: S. pedunculatus (Hudson) C. Agardh. 

A genus of 10-15 species. widely distributed in temperate waters (extending into the 
Caribbean), and characterised by the position of the dense, compact, sporangial sori imme
diately below the apical hair tufts on lateral determinate branches; S. stylosus is unusual in 
having a short sterile region between the hair tufts and the sporangia I receptacles. 

KEY TO SPECIES OF SPOROCIINUS 

I. Sporangial receptacles separated by a sterile region 1-2 mm long from the apical tufts of 
assimilatory filaments ........ . . . . . . . . I. S. stylosus 

I. Sporangial receptacles immediately adjacent to the apical tufts of assimilatory filaments .2 

2. Thallus with long lateral branches bearing only numerous, short (mostly less than 
3 mm long), branchlets normally becoming fertile with sporangial receptacles sessile or 
with pedicels shorter than the length of the receptacle 3 

2. Thallus much branched. with branches of several orders and progressively decreasing 
in length; sporangial receptacles with pedicels distinctly longer than the receptacle 
length ................. 4 

3. Sporangial receptacles sessile, 0.3-2(-4) mm long, extending from the apical tufts to (and 
usually just onto) the long laterals 2. S. apodus 

3. Sporangial receptacles 0.2-2(-5.5) mm long. with a distinct sterile pedicel . 3. S. comosus 
4. Thallus very slender (lower branches 400-7oo,um in diameter); sporangial receptacles 

ovoid, becoming linear, 0.5-2(-3) mm long and 150-250 /lm in diameter, with a sterile 
pedicel 2-20 mm long ..... 4. S. moorei 

4. Thallus moderately slender to robust [lower branches (0.5-)1-2 mm, becoming 2-3 mm. 
in diameter]; sporangia I receptacles globose to ovoid or clavate, 0.3-1 (-3) mm long and 
usually 250-700,um in diameter. with a sterile pedicel 1-2(-6) mm long 

..... 5. S. radic/formis 

I. Sporochnus stylosus Harvey 1855: 216, pI. 1098. Lindauer et al. 1961: 241, fig. 58. 

FIGS 99B, IOIA,B 
Thallus (Fig. 99B) medium brown. 12-30 cm long, much branched with one to several 

slender percurrent axes bearing irregularly and radially short or long laterals 2-10 mm apart, 
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A,B 

Fig. 100. Sporochnema lomenlosum (ADU. A38 I 80. type). A. Branch apex with apical tuft and scattered 
adventitious filaments. B. Part of branch with four juvenile laterals and scattered adventitious filaments. 
C. Longitudinal section of branch apex showing branch meristem. triehothallic assimilatory filaments 
with meristematic zones. and adventitious filaments also with meristematic cells. D. Transverse section 
of branch with central medulla. cortex increasing by periclinal (and some anticlinal) divisions. and 
bases of two adventitious filaments. 
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each lateral with an apical tuft of assimilatory filaments; attachment by a small, discoid, 
rhizoidal holdfast 1-3 mm across; epilithic. Growth apical, with a convex branch meristem 
surmounted by a tuft of trichothallic filaments 2-3 mm long, each with a meristem 5-8 cells 
above their base, 18-261im in diameter above with cells LIB (2-)3-4. Fronds (Fig. lOlA) 
slender, terete, 500-800 lim in diameter in lower axes, decreasing to 300-500 lim near apices, 
with the determinate branch lets 3-10 mm long, and 150-250 lim in diameter when sterile. 

Structure haplostichous and pseudoparenchymatous, with a medulla of elongate cells and 
a single- layered, smooth-surfaced cortex of cells (4-)8-10 lim across and LIB 1-2. 

Reproduction. Sporangial receptacles (Fig. lOlA) elongate, (1-) 2-6 mm long and (300-) 
400-600 lim in diameter, always with a sterile apex 1-2 lim long between the receptacle and 
the assimilatory tuft, with a short or no sterile region at the base of the determinate lateral. 
Paraphyses (Fig. 101B) 80-160 lim and 4-6 cells long, simple, the larger terminal cell pyriform 
and 12-18 lim in diameter, with the lower cells bearing lateral, clavate, unilocular sporangia 
30-45 lim long and 8-12 lim in diameter. 

Gametophyte unknown. 

Type from "Otago Harbour and Foveaux Straits", New Zealand (Lyall); in TCD or BM (ex 
K). Lectotype to be selected. 

Distribution. New Zealand. Ecuador? 
In southern Australia, known from Bridport, Tas., drift (Womers/ey & Parsons, 6.xi.l982; 

ADU, A54539); Bluestone Bay, Freycinet Pen., Tas., 6 m deep (Brown, McGeary & Womers!ey, 
4.xi.1982; ADU, A56265); and Fluted Cape, Bruny I., Tas., 7-10 m deep (Shepherd, lO.ii.1972; 
ADU, A41446). 

This New Zealand species occurs in northern and south-eastern Tasmania where the 
above collections correspond well. There is little apparent difference from S. rostratus Taylor 
(1945, p. 106, pI. 2 figs 12-17, pI. 17 fig. I) from Ecuador, which Lindauer et al. (1961, p. 
241) include under S. stylo.~us. 

S. styfosus is unusual and distinctive as a species of Sporochnus in having a sterile "style" 
between the receptacle and the tuft of assimilatory hairs. 

2. Sporochnus apodus Harvey 1859a: pI. 92; 185%: 287. Womersley 1967: 239. 
FIGS 99C, IOlC-E 

Thallus (Fig. 99C) medium to dark brown, (5-)20-50 cm long, with one (to a few) axes 
bearing radially long primary laterals 1-10(-20) mm apart, with numerous short, determinate, 
radial branchlets (Fig. 10 I C), each with an apical tuft of assimilatory filaments; attachment 
by a rhizoidal hold fast 1-3 mm across and long; epilithic. Growth apical, with a convex branch 
meristem surmounted by the tuft of slender, trichothallic filaments 1.5-5(-8) mm long, each 
with a meristem 3-6 cells above their base, (12-) 15-25 lim in diameter above with cells LIB 
(2-)4-6(-8). Fronds (Fig. IOIC) slender, terete, 0.5-\.5 mm in diameter in lower axes, decreasing 
to 200-300 lim in diameter near apices, with the short determinate branch lets 0.2-1 mm apart. 
(0.3-)0.5-2(-4) mm long and 200-300 J,tm in diameter when sterile (soon becoming fertile). 
Structure haplostichous and pseudoparenchymatous, with a medulla of elongate cells and a 
single-layered smooth-surfaced cortex of cells (5-)7-12 lim across and LIB (1-)2-3, with numer
ous discoid phaeoplasts. 

Reproduction. Sporangial receptacles (Fig. 101C,D) slightly clavate to ovoid, covering the 
whole of the short branchlets with sporangial paraphyses extending slightly from the base of 
the branchlet, 0.3-2(-4) mm long and 200-500 lim in diameter. Paraphyses (Fig. IDlE) clavate, 
(80-)100-150J,tm and 4-6 cells long, simple or once branched, with the terminal cell larger, 
pyriform to subspherical, (10-)12-18 /.tm in diameter, bearing lateral, clavate, unilocular spor-

I angia 20-30/-tm long and 8-10 lim in diameter. 
. Gametophyte unknown. 

Type from George Town, Tas.; in Herb. Harvey, TCD. 

I?istribution: From Venus Bay, S. Aust. to Sorrento, Vic. and around Tasmania. 
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Fig. lOt. A,B. Sporochnus stylosus (ADU, A56265), A. Branch with fertile laterals with sterile regions 
between sporangial receptacles and apical tufts. B. Paraphyses with unilocular sporangia. C-E. Sporo· 
chnus apodus (ADU, AI6396). C. A long lateral branch with short, completely fertile, branchlets. D. 
SporangiaJ receptacles extending from assimilatory tufts to parent branch. E. Paraphyses with unilocular 
sporangia. F-H. Sporochnus comosus, typical form (ADU, AI6397). F. Branches with shortly-pedicellate 
sporangial receptacles. G. Sporangial receptacles with apical tufts and short, sterile pedicels. H. Para
physes and unilocular sporangia. I,J. Sporochnus comosus, with elongate sporangia! receptacles (ADU, 
A42542). I. Branches with shortly-pedicellate sporangial receptacles. J. Sporangial receptacles with 
apical tufts and short, sterile, pedicels. 
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Selected specimens: Venus Bay, S. Aust., drift (Womersley, 12.ii.1954; ADU, AI9487). 
InvestigatorStr., S. Aust., 31 m deep, 35°21'S, 13rl7'E (Watson, 24.i.1971; ADU, A38389). 
Grange, S. Aust., 20 m deep on tyre reef (Branden, 7.iii.1985; ADU, A56424). Marino, S. 
Aust., drift (Womers[ey, 22.ix.1945; ADU, AI6396). Muston, American R. inlet, Kangaroo I., 
S. Aust., 2-3 m deep (Womersley, 21.xi.1968; ADU, A32938). Sorrento, Vic., II m deep in 
bay (Womersley, 7.iv.1959; ADU, A22769). Pittwater, S.E. Tas., dredged (Olsen, 15.xi.1950; 
ADU, AI6077). 

S. apodus is distinguished by the short, completely fertile, lateral sporangial receptacles, 
but is similar to S. comosus in habit. 

3. Sporochnus comosus C. Agardh 1824: 259. Harvey 1859a: pI. 104; 1859b: 287. Womersley 
1967: 240. 
S. hercu[eus 1. Agardh 1848: 175. Harvey 1859b: 287. 
S. gracilis 1. Agardh 1896: 31. 
S. harveyanus 1. Agardh 1896: 32. 
S. decompositus J. Agardh 1896: 32. 

FIGS 99D, lOlF-J, I02A 
Thallus (Figs 99D, 102A) medium to dark brown, usually 10-40(-55) cm long, with one 

to a few percurrent axes bearing radially long primary laterals 2-20 mm apart, with numerous 
short, determinate, branchlets (Fig. 10 1 F,I) radially arranged, each with a tuft of assimilatory 
filaments; attachment by a rhizoidal holdfast 1-6(-14) mm across and 1-4(-6) mm long, usually 
epilithic. Growth apical, with a convex branch meristem surmounted by a tuft of slender 
trichothallic filaments 2-4(-9) mm long, each with a meristem (3-)5-8 cells above their base, 
(14-)18-25 mm in diameter above with cells LIB (2-)3-7. Fronds (Fig. IOIF,I) slender to 
moderately robust, terete, 1-2 mm in diameter in lower axes of more robust plants and 
200-400 ILm in slender plants, decreasing to 300-400 ILm in diameter near apices of robust 
plants and 150-200/lm in slender plants, with the short determinate branchlets 1-5(-10) mm 
apart, 0.5-2(-3) mm long and 70-100/lm in diameter when sterile. Structure haplostichous 
and pseudoparenchymatous, with a medulla of elongate cells and a single-layered, smooth
surfaced, cortex of cells 8-12 /lm across and LIB 1-2 near apices, increasing to 4-6 below; 
older axes thickening by periclinal divisions of cortical cells. 

Reproduction. Sporangial receptacles ovoid when young (Fig. IOIF,G), becoming elongate
clavate and often curved (Fig. 1011,1) in older, more robust, plants, always with a sterile 
branch base, 0.2-2(-6) mm long and 300-500(-700) ILm in diameter. Paraphyses (Fig. IOIH) 
(80-)100-160/lm and 5-6 cells long, simple or once branched, with the terminal cell larger, 
subspherical to pyriform, (10-) 16-22 /lm in diameter, bearing lateral, clavate, unilocular spor
angia 20-30 ILm long and (6-)8-10 J.tm in diameter. 

Gametophyte unknown. 

Type from "N. Holl."; in Herb. Agardh, LD, 50181. 

Distribution: From Dongara, W. Aust. around southern Australia and Tasmania to the 
Calliope River, Qld. (Saenger et al. 1979, p. 401), on rough-water coasts, to 41 m deep (robust 
form) or in sheltered areas 1-10 m deep. 

Selected specimens: Dongara, W. Aust. (Smith, Feb. 1944; UWA). Hinders Bay, W. Aust., 
drift (Wollaston, 12.ii.1957; ADU, A22138). King George Sound, W. Aust., (Harvey, A1g. 
Aust. Exsicc. 50; ADU, AI8232). Crag Point, N. Spencer Gulf, S. Aust., 12 m deep (Shepherd, 
8.xi.1974; ADU, A46038, slender form). Investigator Strait, S. Aust., 41 m deep, 35°24'S, 
137°07'E (Watson, 14.i.1971; ADU, A38161). Marino, S. Aust., drift (Womersley, 22.ix.1945; 
ADU, AI6397 and 23.i.1972; ADU, A41259-"Marine Algae of southern Australia" No. 140). 
Vivonne Bay, Kangaroo t, S. Aust., 0-7 m deep on jetty piles (Kraft, 15. vii. 1972; ADU, 
A42542). American R. inlet, Kangaroo I., S. Aust., drift (Womersley, 31.x.1966; ADU, A30831). 
Crawfish Rock, Westernport Bay, Vic., 5-10 m deep (Watson, 29.viii.1971; ADU, A39380). 
Kelso, R. Tamar, Tas. (Perrin & Lucas, March 1936; ADU, A47122 and BM-robust form). 
Satellite 1., D'Entrecasteaux Ch., Tas., 12 m deep (Shepherd, 17.ii.1972; ADU, A41634-
slender form). Urangan, Hervey Bay, Qld, drift (McKeon, 12.x.1972; ADU, A46404). 
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Fig. 102. A. Sporochnus comosus (ADU, A42542). B. Sporochnus moorei (ADU, AI73). C. Sporochnus 
radiciformis (ADU, A37822). D. Sporochnus radiciformis, older plant (ADU, AI2647). 
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S. comosus is variable in robustness, with coarser forms growing in deeper water on 
rough-water coasts, and slender forms occurring in less deep water, often in currents, on more 
sheltered coasts. The length of the sporangial receptacles depends on their age as well as the 
ecological conditions, since they appear to increase in length as the plant ages. The above 
synonyms were placed under S. comosus by Womersley (1967, p. 240) and no satisfactory 
separation between the forms is apparent. 

S. comosus is closely related to S. pedunculatus (Hudson) C. Agardh from the Northern 
Hemisphere (and also from New Zealand-Lindauer et at. 1961, p. 242), and detailed com
parisons between these two species are needed. 

4. Sporochnus moorei Harvey 1858: pI. 19. Lindauer et al. 1961: 243, fig. 59 (5,6). May 1939: 
197. Womersley 1967: 240. 

FIGS 102D, 103A-C 

Thallus (Fig. 102B) medium brown, 10-20(-80) em long, very slender throughout with 
one to a few percurrent axes bearing irregularly radial laterals of 2-3 orders, progressively 
decreasing in length, (2-)5-20 mm apart, with each branchlet (Fig. 103A) bearing a tuft of 
assimilatory filaments; attachment by a rhizoidal hold fast 1-2 mm across and long; epilithic. 
Growth apical with a convex branch meristem surmounted by a tuft of trichothallic filaments 
2-6 mm long, each with a meristem a few cells above their base, 20-35(-40) /-Lm in diameter 
above with cells LIB 2-3. Fronds slender, terete, 400-700/-Lm in diameter below, decreasing 
to' 100-200 /-Lm in diameter above, with the branchlets 2-10(-20) mm long and (40-)60-80 
(-100) /-Lm in diameter. Structure haplostichous and pseudoparenchymatous, with a medulla 
of elongate cells and a smooth-surfaced cortex of cells 4-8(-12) /-Lm across and LIB 3-6. 

Reproduction. Sporangial receptacles (Fig. I03A,B) elongate-ovoid. becoming linear, 0.5-
2(-3) mm long and 150-250 /-Lm in diameter, with a sterile, filiform, pedicel (0.5-)2-10(-20) mm 
long. Paraphyses (Fig. 103C) simple or branched, 70-100/-Lm and 6-7 cells long, with the 
larger terminal cell clavate to subspherical and 12-16 /-Lm in diameter, bearing clavate sporangia 
(25-)30-40/-Lm long and 8-12 /-Lm in diameter. 

Gametophyte unknown. 

Type from "Paramatta R. estuary" (Port Jackson), N.S.W.; in Herb. Harvey, TCD (Alg. Aust. 
Exsicc. 51); isotypes in MEL, 15920, and NSW, A2092, A2094. 

Distribution: From Spencer Gulf, S. Aust. to Port Jackson, N.S.W. New Zealand (Lindauer 
et al. 1961, p. 243). 

Known specimens: Western Channel, Douglas Bank, upper Spencer Gulf, S. Aust., 20 m 
deep (Johnson, 19.xi.I975; ADU, A54879). Spencer Gulf, S. Aust. (ADU. AI536). Investigator 
Str., S. Aus!., 43 m deep, 35°26'S, 137°07'E (Watson. 27.i.1971; ADU, A38142) and 31 m 
deep, 35°37'S, I3r08'E (Watson, 25.1.1971; ADU, A38178). Between Kangaroo I. and Yan
kalilla Bay, S. Aust. (ADU, AI72). Backstairs Passage, S. Aust., 50 m deep (March 1893; 
ADO, A 173). Port Phillip Heads, Vic. (Wilson, 23,i.1895; MEL, 15919). Dromana Bay, Port 
Phillip, Vic., 16 m deep (Wilson, 18.1.1884; MEL, 15921). Gabo 1., Vic., 28 m deep (Shepherd, 
14.ii.1973; ADO, A43344). 

S. moorei is a very slender species with long pedicels to the sporangial receptacles, and 
appears to be a deep water species. The above specimens agree well with Harvey's original 
illustration and specimens, which were "abundant toward the eastern end of Spectacle Island"; 
it is very doubtful if this species now exists near the type locality. The New Zealand specimens 
are very similar to the Australian. 
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Fill. 103. A-C. Sporochnus moorei (A,C, ADU, AI73; B, ADU, A43344). A. Branches with terminal 
receptacles and tufts, and long pedicels. B. Apical tuft and receptacle. C. Paraphyses with unilocular 
sporangia. 0-1. Sporochnus radiciformis (D,E,I, ADU, AI0571; F, ADU, A12647; G,H, ADU, A38388). 
D. Branch with developing sporangial receptacles. E. Sporangial receptacles and apical tufts. F. Branches 
of coarser plant. G. Longitudinal section (largely diagrammatic) of apex, showing cell rows from apical 
meristem, trichothallic filaments each with a meristem, and sporangial paraphyses. H. Filaments from 
the branch apex in G, with the meristems stippled. I. Paraphyses with unilocular sporangia. 



284 SPOROCHNACEAE Sporochnus 

5. Sporochnus radiciformis (Turner) C. Agardh 1817: xii. Harvey 1862: pI. 225. Womersley 
1967: 241. 
Fucus radici/ormis Turner 1811: 128, pI. 189. 
Sporochnus scoparius Harvey 1855: 535; 1862, pI. 226. Womersley 1967: 241. 
S. cryptocephalus Kuetzing 1859: 35, pI. 85 fig. II. 
S. obovatus Kuetzing 1859: 34, pI. 83 fig. II. 
S. sphaerocephalus Kuelzing 1859: 34, pI. 83 fig. I. 

FIGS 102C,D, 103D-1 
Thallus (Fig. 102C,D) medium brown, (10-)20-90 cm long, usually pyramidal in form 

with one (to several) main, percurrent axis bearing numerous long, radially arranged, laterals 
(Fig. 103D,F) progressively decreasing in length towards the apex, each lateral similarly 
branched to 4 or 5 orders, each ultimate branchlet with an apical tuft of assimilatory filaments 
which is usually lost from older parts; holdfast rhizoidal, 2-15(-20) mm across and 4-15 mm 
long, with older main axes becoming stu pose; epilithic. Growth (Fig. 103G) apical, with a 
convex branch meristem surmounted by the tuft of trichothallic filaments 1-4(-6) mm long, 
each with a meristem (Fig. 103G,H) 5-8 cells above their base, 12-25(-40) mm in diameter 
above with cells LIB 3-8. Fronds slender, becoming robust below (Fig. 103F), (0.5-)1-2 mm 
in diameter in lower axes in young plants, increasing to 2-3 mm in older plants by periclinal 
cortical divisions, 200-300 J.Lm in diameter near the apices, with the branchlets (0.5-)1-3 mm 
apart, (0.5-)1-6 mm long and 60-100 p.m in diameter. Structure haplostichous and pseudo
parenchymatous with a medulla of elongate cells and a single-layered cortex (becoming 
multilayered in older axes) with cells 6-10 p.m across and LIB (1-)1.5-2.5. 

Reproduction. Sporangial receptacles (Fig. I 03E,F) immediately below apical tufts, globular 
to pyriform or ovoid, becoming clavate in some specimens, (300-)400-1000p.m(-3 mm) long 
and (l50-)250-700p.m in diameter, with a sterile pedicel 1-2(-6)mm long and several times 
the length of the receptacle. Paraphyses (Fig. 1031) 60-80 p.m and 5-6 cells long, simple with 
the larger terminal cell pyriform to subspherical, (8-) I 0-16 p.m in diameter, bearing lateral, 
clavate, unilocular sporangia 20-30 p.m long and 6-8 p.m in diameter. 

Gametophyte unknown. 

Type from "New Holl." (Lambert); in BM (ex K). 

Distribution: From Rottnest 1., W. Aust. around southern Australia and Tasmania to Botany 
Bay, N.S.W. (May 1939, p. 197). 

Japan? 

Selected specimens: "Swan River", W. Ausl. (Harvey, Alg. Aust. Exsicc. 53; TCD-type of 
S. scoparius). Hopetoun, W. Ausl., drift (Gordon, 20.xi.1968; ADU, A34128). Pearson I., S. 
Aust., 30 m deep (Shepherd, 8.i.1969; ADU, A33737). Coffin Bay, S. Aust., 2.5 m deep 
(Womersley, 4.xii.1975; ADU, A46923). Investigator Str., S. Aust., 31 m deep, 35°21'S, 
137°17'E (Watson, 24.i.1971; ADU, A38388). V~vonne Bay, Kangaroo L, S. Aust., drift 
(Womersley, 14.i.1948; ADU, A6869 and 17.1.1950; ADU, AI 2647); and shaded pool, S. side 
Ellen Point (Womersley, 2.i.1949; ADU, AI0571). Nora Creina, S. Ausl., reef pools (Wom
ersley, 17.i.1971; ADU, A37822-"Marine Algae of southern Australia" No. 48). Bridgewater 
Bay, Vic., lower eulittoral pool (Beauglehole, 26.xii.1950; ADU, AI5681). Bicheno, Tas., 0-5 
m deep (Olsen, 29.xii.1963; ADU, A27073). 

There is little doubt that S. scoparius is only a larger and older form of S. radici/ormis 
and must be placed in synonymy. Turner's illustration (1811, pl. 189) of the latter is very 
similar to Harvey's figure (1862, pI. 226) of S. scoparius, both showing almost globular to 
ovoid sporangial receptacles. Likewise, there are no apparent differences from the types of 
S. sphaerocephalus Kuetzing, S. cryptocephalus Kuetzing and S. obovatus Kuetzing, as noted 
by Womersley (1967, p. 241). 

Typical S radici/ormis has sub spherical to ovoid sporangial receptacles, which develop 
further with age becoming clavate and 2-3 mm long. While further studies of this variation 
are needed, it appears that they are only growth or ecological forms of S radici/ormis. Most 
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specimens have trichothallic filaments 12-20 jJm in diameter, but some (e.g. ADU, A6869) 
have such filaments 28-40 jJm in diameter. The plants are otherwise very similar and this 
feature is regarded as variable within the species. 

Genus PERITHALIA J. Agardh 1890: I 

Thallus (sporophyte) 20-100 cm long, much branched with numerous fastigiate axes and 
long laterals, each terminating with a rounded apex or a cupulate cap covering the apex, 
formed from laterally adherent bases of trichothallic filaments which only occasionally occur 
as a free tuft; hold fast becoming massive, woody. Growth from an apical, convex branch 
meristem surmounted by the cap of trichothallic assimilatory filaments. Structure haplo
stichous and pseudoparenchymatous, with a medullary core of elongate cells and a cortex 
increasing in thickness by periclinal (largely) divisions of the outer layer of cells; surface 
smooth. 

Life history diplohaplontic and hetermorophic, with a microscopic, filamentous, oogamous 
gametophyte. 

Reproduction. Sporangia1 sori compact, surrounding the lesser branches a short distance 
below their apices, composed of densely grouped, simple, slightly clavate paraphyses with 
unilocular sporangia borne on the basal cell. 

Gametophytes dioecious, forming oogonia or antheridia producing a single sperm. 

Type species: P. inermis (Turner) J. Agardh [=P. caudata (Labillardiere) Womersley]. 

A genus of two species, the type and P. capilIaris from New Zealand. The type species is 
distinctive in habit, in the capitate branch apices with the trichothallic assimilatory filaments 
only occasionally forming a free tuft but spreading over the rounded apex and adhering 
laterally to form the cap, in the position of the sporangial sori some distance below the branch 
apices, and in the holdfast which can become massive with numerous axes arising from it. 

The position of the sporangial sori is mirrored in Sporochnus by S. stylosus, but Perithalia 
differs in habit and the apical branch caps. 

Perithalia caudata (Labillardiere) Womersley 1967: 239. MUller et al. 1985: 467, figs 1-2S. 
Fucus caudatus Labillardiere 1806: 113, pI. 2S9 fig. I. 
Carpomitra inermis (Turner) Kuetzing. Harvey 1862: pI. 238. 
Perithalia inermis (Turner) J. Agardh 1890: 4. 

FIGS l04A, l05A-E 
Thallus (Fig. 104A) dark brown, 20-S0(-100) cm long, fastigiate, with numerous percurrent 

axes with long erect laterals irregularly radially arranged and ending in blunt or capitate apices 
(Fig. IOSB,C), occasionally with an apical tuft of assimilatory filaments (Fig. IOSA); holdfast 
at first irregularly discoid, lobed and verrucose, becoming massive with age (to 10 cm across 
and 2 cm thick); epilithic. Growth apical (Fig. 10SC), with a convex branch meristem covered 
by a cupulate cap formed of the bases of laterally adherent and basally branched trichothallic 
filaments which spread laterally down around the apex, with the central filaments occasionally 
continuing as a tuft of free filaments 1-3 mm long, each with a meristem 12-1 S cells above 
their base, 16-20 jJm in diameter above with cells LIB 3-8. Fronds (Fig. IOSA) terete (often 
flat sided on drying), wiry, robust, branches mostly 2-10 mm apart, 0.S-I(-4) mm in diameter 
in lower axes, decreasing gradually to 200-400 jJm in diameter in upper parts. Structure 
haplostichous and pseudoparenchymatous, with a medulla of elongate cells, broader outwardly, 
and a cortex increasing in diameter by periclinal (and occasional anticlinal) divisions of the 
outer cells; surface cells 4-8 jJm across, LIB 0.6-1.2(-2). 

Reproduction. Sporangial sori surrounding lesser lateral branches, several mm below thc 
apices, usually S-IO mm long and 300-600 jJm in diameter. Paraphyses (Fig. 10SD,E) simple 
above their basal cell, 80-130 Ilm and 5-6 cells long, slightly clavate with the upper 3(-4) cells 
slightly larger, apical cell 6-10 jJm in diameter and LIB 1-I.S, oblong with a rounded end; 
unilocular sporangia borne on the basal cell, clavate, 30-40 Ilm long and 8-10 jJm in diameter, 
with 16 to 32 meiospores. 
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Gametophytes (Muller et al. 1985) microscopic, filamentous, dioecious, oogamous. 

Type from Cape van Diemen (S.E. Tasmania); in FI. 

Distribution: From West Bay, Kangaroo I., S. Aust., to Wilsons Prom., Vic., and around 
Tasmania. 

Selected specimens: West Bay, Kangaroo I., S. Aust., drift (Womersley, 6,i.1946; ADU, 
A3292). Seal Bay, Kangaroo I., S. Aust., drift (Womersley, 29.x.1966; ADU, A30978). Pen
nington Bay, Kangaroo I., S. Aust., 0.5 m over reef edge (Womersley, 15.i.1946; ADU, A2854). 
Amphitheatre Rock, West 1., S. Aust., 10-15 m deep (Shepherd, March 1966; ADU, A30478). 
Robe, S. Aust., slipway reef pools (Womers/ey, 20.viii.1966; ADU, A30801). Point Lonsdale, 
Vic., upper sublittoral (Worners/ey, 2l.i.1967; ADU, A31693). Wilsons Prom., Vic. (Mueller; 
MEL, 15852). Rocky Cape, Tas., drift (Gordon, 18.i.1966; ADU, A29948). Low Head, Tas. 
(Perrin, Aug. 1948; ADU, A9320). Bicheno, Tas., 0-5 m deep (O/sen, 29.xii.1963; ADU, 
A27072). Lady Bay, Southport, Tas., 3-5 m deep (Brown & Womers/ey, 28.x.1982; ADU, 
A56499). 

P. caudata is often common in shaded areas just below low tide level on rough-water 
coasts, and extends to 15 m deep. Apical tufts of free filaments are unusual, but occasionally 
occur on the side of branches as laterals start to develop. 

Genus BELLOTIA Harvey 1855a: 332 

Thallus 5-25 cm long, umbellate, with the lower axes bearing dense clusters of few to 
many, simple, laterals from their apices, these becoming 5-10 cm long and in older plants 
sometimes branching from their apices, with each branch bearing a dense, terminal tuft of 
long assimilatory filaments; attachment by a rhizoidal holdfast. Growth from a convex branch 
meristem, surmounted by the tuft of assimilatory trichothallic filaments. Structure haplosti
chous and pseudoparenchymatous, with a core of elongate axial cells and a smooth-surfaced 
cortex. 

Life history unknown, probably diplohaplontic and heteromorphic. 
Reproduction. Sori compact, surrounding the branches for several centimetres from below 

the apical tufts of filaments (usually with sterile regions above and below), composed of 
densely grouped clavate paraphyses bearing lateral unilocular sporangia. 

Gametophyte unknown. 

Type species: B. eriophorum Harvey. 

A mono specific genus of distinctive form, with clusters of long branches arising from the 
apex of parent branches, and with the sori surrounding the branches for several centimetres. 

Bellotia eriophorum Harvey 1855a: 332; 1859a: pI. 69; 1859b: 288, pI. 187 figs 1-3. Cribb 
1960: 17, pI. 6 figs 1-8, pis 8,9. Lucas 1936:97, fig. 54. Womersley 1967: 237. 

FIGS 104B, 105F 
Thallus (Fig. 104B) medium to dark brown or green-brown, 5-20(-25) cm long, with one 

to a few simple axes 3-8(-15) cm long, becoming branched from their apices with clusters of 
5-30 further branches, each 3-15 cm long, occasionally similarly branched again, all branches 
with prominent apical tufts of assimilatory filaments; attachment by a rhizoidal holdfast 
2-6 mm across and 1-4 mm long; epilithic. Growth apical, with a broad, convex, branch 
meristem surmounted by the dense tuft of trichothallic filaments (0.5-) 1-2.5 cm long, each 
with a meristem 14-20 cells above their base, 50-65 ~m in diameter above with cells LIB 
2-3. Fronds (branches) fairly robust, 0.5-1 mm in diameter when sterile, usually tapering 
slightly to their base. Structure haplostichous and pseudoparenchymatous, with a broad med
ulla of elongate cells and a multilayered cortex, increasing by periclinal divisions, with the 
surface cells 6-8 ~m across and LIB \-2. 

Reproduction. Sporangial sori surrounding the branches almost anywhere along their 
length, 1-7 cm long and (0.8-) 1-2 mm in diameter, usually (but not always) with a sterile 
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Fig. 104. A. Perithalw caudala (ADU, A27072). B. Bellotia eriophorum (ADU, A41298). C. Encyothalia 
c/iftonii (ADU, A46855). 
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region 2-30 mm long below the apical tuft and at the branch base. Paraphyses (Fig. I05F) 
compact, simple, 220-250JLm and 10-12 cells long, slightly clavate with the upper 4-5 cells 
slightly larger, the apical cell rounded to conical, 10-17 JLm in diameter and LIB (1-)1.2-1.6, 
with the subapical cell often slightly broader than the apical cell. Unilocular sporangia borne 
laterally on the lower cells of the paraphyses, 20-25 JLm long and 7-9 JLm in diameter, often 
with a basal, spherical, vesicle within the sporangium. 

Gametophyte unknown. 

D.F,H 
100pm 

G 

Fig. 105. A-E. Perithalia caudata (A, ADU, A30978; B,C, ADU, A29948; D,E, ADU. A30801). A. 
Upper branches with apical (and lateral) tufts of filaments. B. Apex of a branch with the terminal cap. 
e. Longitudinal section (diagrammatic) of a branch apex with a terminal cap formed from filament 
bases (tufted filaments occasionally present from central area). D. Paraphyses with unilocular sporangia. 
E. Paraphyses with mature and young unilocular sporangia and phaeoplasts in upper cells. F. Bellotia 
eriophorum (ADU, A41298). Paraphyses with unilocular sporangia. G-1. Encyolhalia c/iftonii (ADU, 
A56365). G. A fertile branch with short branchlets. H. Paraphyses with unilocular sporangia. I. 
Longitudinal section of branch apex with apical meristem and trichothallic filaments. 
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Type from Port Phillip Heads, Vic.; in Herb. Harvey, TCD. 

Distribution: From Isles of St Francis, S. Aust., to Walkerville, Vic., and around Tasmania. 
Queensland (Noosa Hds, Alexandra Hds-Cribb 1960, p.18). 

Selected specimens: Egg L Isles of St Francis, S. Aust, 32-38 m deep (Shepherd, II.i.1971; 
ADU. A38060). Off Waldegrave I., S. Aust., 21 m deep (Shepherd, 30.x.1983; ADU, A54501). 
Northern Spencer Gulf, S. Aust., 12 m deep (Shepherd, 6.ix.1973; ADU, A44449). Seal Bay, 
Kangaroo I., S. Aust.. drift (Kraji, 4.xii.1971; ADU, A41298). Investigator Str., S. Aust., 41 m 
deep, 35°24'S, 137°0TE (Watson, 14.i.1971; ADU, A38151). Robe, S. Aust., drift (Womersley. 
7.ii.1970; ADU, A3s17s). Port MacDonnell, S. Aust., drift (Womersley, 16.x.1985; ADU, 
As7000). Lome, Vic., drift (Womersley, 23.i.1967; ADU, A31527). Port Phillip Heads, Vic. 
(Harvey, Alg. Aust. Exsicc. 48; NSW). Walkerville, Vic., drift (Sinkora A 1579, 23.2.-9.3.1972; 
ADU, A43101; MEL). Rocky Cape, Tas., drift (Gordon, IS.i.1966; ADU, A29947). Satellite 
I., D'Entrecasteaux Ch., Tas., 12 m deep (Shepherd, 17.ii.1972; ADU, A41633). 

B. eriophorum is a deep water plant on rough-water coasts or in areas of moderate 
currents. The occurrences in Queensland, but not in N.S.W., are unusual but they appear to 
be Bellotia eriophorum. Young plants with a single axis are morphologically the same as 
Tomaculopsis Cribb (1960, p. 18, pI. 7 figs 1-8). 

Genus ENCYOTHALIA Harvey I 859a: pI. 62 

Thallus 20-100 cm long, with a single, percurrent axis branched radially, with short 
branchlets and numerous long laterals also bearing numerous slender branch lets (0.5-) 1-1.5 cm 
long and 1-3 mm apart, each with a prominent apical tuft of assimilatory filaments; attachment 
by a rhizoidal holdfast. Growth from a convex branch meristem, surmounted by the tuft of 
assimilatory, trichothallic filaments. Structure haplostichous and pseudoparenchymatous, with 
a core of elongate axial cells and a smooth-surfaced cortex which in larger branches and the 
main axis increases by periclinal divisions. 

Life history unknown, probably diplohaplontic and heteromorphic. 
Reproduction. Sori compact, surrounding the long laterals for several centimetres (includ

ing the bases of numerous branchlets), not reaching the apices of the long laterals, composed 
of densely grouped clavate paraphyses bearing lateral unilocular sporangia. 

Type species: E. clifionii Harvey. 

A monospecific genus distinguished by the habit and position of the sporangial sori on 
lateral branches, including the bases of the short, sterile, branchlets. 

Encyothalia c1iftonii Harvey IS59a: pI. 62. Lucas 1936:99, fig. 55. Womersley 1967: 23S. 

FIGS l04C, l05G-I 
Thallus (Fig. 104C) medium to dark brown, (10-)20-100 cm long, with a single percurrent 

axis developing radially long lateral branches fringed with numerous, short, slender branch lets 
(Fig. 105G) 5-15 mm long, 1-3 mm apart, borne at right angles, each with a prominent apical 
tuft of assimilatory filaments; attachment by a rhizoidal holdfast 2-12 mm across and 2-7 mm 
long; epilithic. Growth (Fig. 1051) apical, with a convex branch meristem (usually with slight 
shoulders) surmounted by a dense tuft of trichothallic filaments 2-7 mm long, with similar 
tufts at the apex of each branchlet, each filament with a meristem 5-8 cells above the base. 
30-4011m in diameter above with ceJls LIB 2-3. Fronds terete, with a robust axis 1.5-
2(-3) mm in diameter below and usually becoming stu pose or felt-like with rhizoids, decreasing 
to 0.5-1 mm in diameter above and in the 10-20 cm long laterals, apices often becoming 
frayed, with the slender branchlets 150-200 Jim in diameter. Structure haplostichous and 
pseudoparenchymatous, with a medulla of elongate cells and the single-layered cortex becoming 
multi-layered in the axis and laterals by periclinal divisions, with the surface cells (5-)7-9 11m 
across and LIB (1.2-) 1.5-2(-2.5). 

Reproduction. Sporangial sori surrounding the lateral branches or the upper axis for 
lengths of 4-10 cm, including the base of the slender, sterile, branch lets, 1-1.5(-2) mm in 
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diameter. Paraphyses (Fig. 105H) compact, simple, 200-240/lm and 10-15 cells long, clavate 
with the upper 2-3 cells larger, 12-14/lm in diameter, with the apical cell ovoid to slightly 
conical, LIB 1.2-1.5. Unilocular sporangia borne laterally on the central cells of the paraphyses, 
25-30(-40) /lm long and 7-9/lm in diameter. 

Gametophyte unknown. 

Type from Fremantle, W. Aust.; in Herb. Harvey, TCD. 

Distribution: From Kalbarri, W. Aust. to Guichen Bay, S. Aust. and Walkerville, Vic. 

Selected specimens: Red Bluff, Kalbarri, W. Aust., 6-10 m deep (Kraft & Ricker, 15.xii.1980; 
MELU, A35091). 7 mile beach, Dongara, W. Aust., 1-2 m deep (Kirkman, 17.ix.1979; ADU, 
A51315). Flinders Bay, W. Aust., drift (Wollaston, 12.ii.l9S7; ADU, A22140). Pearson I., S. 
Aust., 12 m deep (Turner, 27.iii.1982; ADU, AS3053). Point Avoid. Eyre Pen., S. Aust., drift 
(Womersley, 2.xii.197S; ADU, A46855). Off Troubridge Light, S. Aust., 17 m deep (Shepherd, 
4.ii.l969; ADU, A33421). Tiparra Reef, S. Aust., II m deep (Shepherd, 24.ii.1971; ADU, 
A38132). Port Stanvac, S. Aust., 6 m deep (Clarke, 29.xii.1977; ADU, A50401). Stanley Beach. 
S. coast Kangaroo I., S. Aust., drift (Womersley, 4.ii.1957; ADU, A20965). Victor Harbor, S. 
Aust., drift (Womersley, ll,ii.1985; ADU, A56365-H Marine Algae of southern Australia" 
No. 260). Walkerville, Vic., drift (Sinkora A1530, 9,iii.1972; ADU, A4228S). 

E. cliftonii is an elegant, deep water, species (5-17 m deep), often common from Western 
Australia to Victor Harbor, S. Aust., with records also from Guichen Bay, S. Aust., and 
Walkerville, Vic., but not from Tasmania. 

ORDER SCYTOSIPHONALES Feldmann 

Thallus (gametophyte) terete or compressed, foliose, or convolute to subglobose, or 
clathrate, solid or hollow, simple or branched, mostly 2-30 cm high. Growth diffuse or 
subapical. Structure polystichous, with an inner medulla of larger, clearer cells and an outer 
cortex of small cells each with a single phaeoplast with a conspicuous pyrenoid; physodes 
common; phaeophycean hairs usually frequent, single or in groups in pits, or on the surface. 
Alternate thallus crustose or discoid, haplostichous and pseudoparenchymatous, with a radiat
ing basal layer producing erect, compact filaments several cells long, developing apically. 

Life history potentially diplohaplontic and heteromorphic but often direct or from the 
erect gametophyte (mainly in winter) through a filamentous or discoid stage (mainly in 
summer). 

Reproduction. Gametophytes with sori of plurilocular organs producing zooids or. under 
certain conditions, iso- or anisogametes. Crustose stage diploid or haploid, bearing sori of 
unilocular sporangia. 

An order with two families, the Scytosiphonaceae, with some 8 genera, four of which 
occur on southern Australian coasts (and Endarachne and Rosenvingia on eastern Australian 
coasts), and the Chnoosporaceae with Chnoospora from tropical-subtropical waters. 

The Scytosiphonales was separated from the Dictyosiphonales by Feldmann (1949) on 
account of the single phaeoplast per cell with a large pyrenoid, and the presence of only 
plurilocular reproductive organs on the conspicuous (potentially) gametophytic thallus. The 
woids from these reproductive organs usually develop asexually, but under certain conditions 
of day length and temperature they function as gametes. The presence of a heteromorphic 
cycle, with a crustose sporophyte (corresponding to subgenus Stragularia of Ra({sia), was first 
established by Nakamura (1965) and Tatewaki (\ 966) for Scytosiphon, and the reproductive 
complexities have been discussed by Wynne & Loiseaux (1976, p. 444), Clayton (1980), Wynne 
(1987, p. 70), Pederson (1981, p. 206) and others. 
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FAMILY SCYTOSIPHONACEAE Farlow 

Thallus (gametophyte) terete or compressed to foliose, or subglobose to convolute or 
clathrate, solid or hollow, essentially unbranched, usually 2-30 cm high. Growth diffuse. 
Structure polystichous, with an inner medulla of larger, clear. cells, with or without internal 
rhizoids, and an outer cortex of small, phaeoplastic, cells, with phaeophycean hairs usually 
present. Alternate thallus discoid to crustose, haplostichous, pseudoparenchymatous. 

L(fe history heteromorphic, diplohaplontic or direct. 
Reproduction. Gametophytes bearing plurilocular organs in surface sori, producing zooids 

which develop directly or through filamentous or discoid stages, or which act as gametes 
under certain conditions. Discoid or crustose stages with unilocular sporangia. 

The other family of the order, the Chnoosponlceae Setchell & Gardner (1925. p. 552) 
differs from the Scytosiphonaceae in being subdichotomously branched and in having largely 
subapical growth. 

The Scytosiphonaceae are well represented in southern Australia by several genera com
mon in the mid to upper eulittoral zones. In summer the crustose stage is present, but care 
is needed to differentiate this stage from true members of the Ralfsiaceae. Ralfsia sub-genus 
Ra(fsia has assurgent, curved, filaments arising from the basal layer and a multifilament 
margin, whereas sub-genus Stragularia has erect filaments developing behind the monostro
matic basal margin; the latter corresponds to the crust of Scytosiphonaceae. 

KEY TO ERECT PHASES OF GENERA OF SCYTOSIPHONACEAE 

I. Thallus erect, terete to flattened, usually 3-20 times as high as broad 2 
I. Thallus irregularly pulvinate to globular, hollow. 0.5-1.5 times as high as broad, with a 

continuous or perforated membrane .3 

2. Thallus flattened, solid; sori without unicellular paraphyses; phaeophycean hairs rare 
to occasional .. PET ALONIA 

2. Thallus terete to compressed. hollow or with the sides adjacent; sori with unicellular 
paraphyses; phaeophycean hairs abundant SCYTOSIPHON 

3. Thallus with a continuous, thin, membrane; sori with 1-3 celled paraphyses 
.. COLPOMENIA 

3. Thallus clathrate, with small to relatively large perforations in the membrane; sori without 
paraphyses . HYDROCLATHRUS 

Genus PETALONIA Derbes & Solier 1850: 265, nom. cons. 

Thallus erect 5-20(-40) em high, lanceolate to cuneate, simple, with a small holdfast and 
stipe, broadening rapidly or gradually above the base. Structure polystichous, with a medulla 
of irregular, clear cells 2-4(-8) cells thick, and a 1-2 cell thick cortex of distinctly smaller 
cells, each with a single phaeoplast and pyrenoid, and with phaeophycean hairs rare to 
occasional in small groups. Alternate stage crustose, haplostichous, with a prostrate hypoth
allium of radiating filaments bearing short, erect filaments. 

Life history probably direct, apparently non sexual. 
Reproduction by plurilocular organs in extensive surface sori without paraphyses, pro

ducing zooids which reproduce the erect thallus or the alternate crustose stage with unilocular 
sporangia producing mitospores (Wynne 1969, p. 17, figs 6-8; Nakamura & Tatewaki 1975, 
p. 72, figs 1/-14). 

Type species: P. debilis (c. Agardh) Derbes & Sober [= P. fascia (MUlier) Kuntze). 

A genus of 2-3 species, with the type species widely distributed in temperate waters. 
Several authors (e.g. Wynne 1969, p. 17; Edelstein et al. 1970) have shown that the crustose 
stage corresponds with Ralfsia (Straguiaria) clavata (Harvey) Crouan & Crouan, and Roeleveld 
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et al. (1974) have described the seasonal cycle of P. fascia in the Netherlands, where the 
crustose stage occurs only in summer. Sexual reproduction has not been observed in Pe/alonia. 

Peta/onia differs from Scytosiphon in having a solid thallus, in phaeophycean hairs being 
much less plentiful or even absent, and in the absence of unicellular paraphyses in the sori 
of plurilocular reproductive organs (Wynne 1969, p. 18). The previous records (Womersley 
1967, p. 245) of Petalonia zosteri/olia (Reinke) Hamel are now referred to the compressed 
form of Scylosiphon {omentaria (see below), though further studies are clearly needed to clarify 
the differences between slender, compressed forms of these two species (see Rosenvinge & 
Lund 1947, p. 37). 

Petalonia fascia (MUller) Kuntze. Hamel 1937: 197. Lindauer et al. 1961: 255, fig. 64 (5-7). 
Nakamura & Tatewaki 1975: figs 11-14 pI. 3. Rosenvinge & Lund 1947: 31, fig. 
10. Taylor 1957: 167, pI. 14 fig. 5, pI. 15 fig. 3. Womersley 1967: 245. Wynne 1969: 
17, figs 6-8, pis 6-13d. 

FIGS 106A, 108A,B 
Thallus (Fig. 106A) medium to dark brown, flat, simple or split above, broadly lanceolate 

to ligulate with a cuneate base, 5-30 em high and (0.5-)1-6 cm broad, with one to several 
fronds from a small discoid holdfast 0.5-1(-2) mm across; epiphytic or epilithic. Structure 
polystichous, 100-300 Ilm thick, with a medulla 2-4(-8) cells thick, of large and small, clear, 
irregularly placed cells (Fig. 109B) and a cortex 1-2 cells thick, outer cells more or less in 
longitudinal rows (Fig. 108A), isodiametric, 6-8(-10) Ilm across in surface view; phaeophycean 
hairs rare to frequent, single or in small groups, scattered, becoming sunken in a pit, 4-6 Ilm 
in diameter; cortical cells with a single phaeoplast and pyrenoid, with scattered or grouped 
cells in some specimens with uniform, yellowish, darkly-staining contents (Fig. 108A,B). 

Reproduction. Sori (Fig. 108A,B) extending over most of the surface, often in longitudinal 
patches, without paraphyses (but including the yellowish cortical cells when present); plurilo
cular organs 20-30 Ilm and 4-6 locules high, 6-8 Ilm in diameter, consisting of 4(-8) vertical 
rows from each cortical cell. 

The crustose stage has not been positively identified in southern Australia, but may be 
represented by epiphytic discs on old parts of Posidonia australis leaves at Nora Creina, S. 
Aus!.; upper sublittoral (Womersley, 26.1i.1984; ADU, A54827). 

Type from Christiansund, Norway; probably non-existent. 

Distribution: Widely distributed in temperate waters. 

In southern Australia, from Cottesloe, W. Aust. to Manly, N.S.W., and around Tasmania. 
The erect stage is found throughout the winter (May to October), epilithic or on Amphibo/is 
and Posidonia. 

Selected specimens: Cottesloe, W. Aus!., Grant Str. reef (Smith, 15. vii. 1944; ADU, A4543). 
Outer Harbour, Port Adelaide, S. Aust., lower eulittoral on breakwater (Womersle)', 16.vii.l950; 
ADU, A 13280). Port Stanvac, S. Aust., lower eulittoral on jetty piles (Lewis, 16.viii.1972; 
ADU, A42638). Robe, S. Aus!., low eulittoral inside point (Womersley, 9,ix.1968; ADU, 
A32693-"Marine Algae of southern Australia" No.50) and on Amphibolis antarctica, 1-2 m 
deep near jetty (Wamersle),. 12.ix.1983; ADU, A543OO). Port MacDonnell, S. Aus!., lower 
eulittoral on rope (Womers{ey, 16.x.1985; ADU, A57003). Gunnamatta Beach, Mornington 
Pen., Vic. (Sinkora A863, 20.ix.1970; ADU, A53454). Bridport, Tas. (Aug. 1953; HO, 67183). 
Taroona, Tas., drift (Curtis, I.xi.1963; HO, 67182). Cronulla, N.S.W. by CSIRO boatsheds 
(Womersley, 22.viii.l945; ADU, A2073). Manly, N.S.W. (Lucas, Nov. 1931; SYDNEY). 

Most specimens have both the cortcx and sori without paraphysis-like cells, but in two 
(ADU, A54300 and A20?3), larger cortical cells occur with uniform, yellow-brown contents 
similar to the paraphyses of Scytasiphan but shorter and not confined to the sori. 
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Fig. 106. A. Petalonia fascia (ADU, A54300). B. Scytosiphon {omenta ria, constricted form (ADU, 
A24419). C. Scyrosiphon /omentaria, compressed form (ADU, A 19055). 
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Genus SCYTOSIPHON C. Agardh 1820: 160, nom. cons. 

Thallus (potential gametophyte) elongate, linear, simple, usually 10-30 em high and 
1-5 mm broad, terete, often constricted at intervals, or compressed, hollow (or with sides 
adjacent but not united), with one to numerous fronds from a small discoid holdfast. Growth 
diffuse. Structure polyslichous, with a medulla of large, irregular, clear cells, 2-4(-6) cells thick, 
and a 1-2 cell thick cortex of small cells, each with a single phaeoplast and a pyrenoid, with 
abundant, scattered, groups of phaeophycean hairs. Alternate stage (potential sporophyte) 
filamentous or crustose, haplostichous, with a base of radiating filaments, each cell bearing a 
short, erect filament (corresponding to Ra~fsia clavata). 

Life history plastic, depending on conditions of day-length and temperature; diplohaplontic 
and heteromorphic, or direct from the erect phase. 

Reproduction. The erect phase with extensive sori of plurilocular organs, accompanied by 
unicellular, elongate, paraphyses, forming zooids which reproduce the erect thallus directly, 
or via a filamentous or discoid stage, or act as gametes (slightly anisogamous). The discoid 
stage producing unilocular sporangia, with zooids giving rise to the erect stage. 

Type species: S. lomentaria (Lyngbye) Link, type cons. 

A genus of several taxa, most of which may be forms of the type species (Clayton 1976a, 
p. 207). The life history of Scytosiphon has been studied in detail in various parts of the 
world. The plastic life history (Clayton I 976a,b, 1980) appears to be an alternation of the 
potentially gametophytic erect winter phase with the sporophytic summer phase (identical 
with the subgenus Stragularia of Ra~ia), but with direct reproduction of the erect phase 
under certain conditions. 

Scytosiphon lomentaria (Lyngbye) Link 1833: 232. Clayton 1976a: 201, figs 1-7. Lindauer el 
al. 1961: 256, fig. 66. Nakamura & Tatewaki 1975: 59, figs 1-5, pl.!. Pedersen 1980: 
391, figs 1-18. Rosenvinge & Lund 1947: 27, fig. 9. Setchell & Gardner 1925: 531, 
pI. 44 figs 72, 74. Womersley 1967: 246. 
Petatonia zosteriJolia sensu Womersley 1967: 245. 

PLATE 3 fig. 3; FIGS I06B,C, l08C,D 
Thallus (Fig. 106B,C) medium to dark brown, erect, 5-30(-76) cm high, terete and hollow 

and often constricted (Fig. 106B) at intervals of 1-3 cm, or compressed (Fig. 106C) to varying 
degrees and partly hollow or with the sides adjacent but easily separated, (0.5-)1-5(-8) mm in 
diameter or broad, with each frond tapering from the broader mid thallus towards the base 
and the apex, attached by a small discoid holdfast 100 Mm-I mm across which bears I to 
numerous erect fronds; epilithic or occasionally epiphytic on seagrasses. Structure polystichous, 
with a medulla 2-4(-6) cells broad (Fig. 108C), grading to the cortex 2-3 cells thick, outer 
cells small, isodiametric (to LIB 2), 4-6(-8) Mm across, each with a single phaeoplast and 
pyrenoid. Phaeophycean hairs single or usually in groups, profuse, becoming sunk in a pit, 
5-8(-10) Mm in diameter. Crustose stage discoid, ralfsioid, 2 mm-5 cm across and 60-100 Mm 
thick when sterile, with radiating basal filaments, monostromatic at the margins, and erect 
filaments from most cells (Fig. 10SD); cells of erect filaments 7-9 Mm in diameter, LIB 0.6-1.4; 
phaeophycean hairs in scattered groups, 5-6 Mm in diameter. 

Reproduction. The erect phase with sori of plurilocular organs (Fig. 108C), at first discrete 
and often pulvinate or elongate, extending over most of the surface, the zooidangia (20-) 
30-40 Mm and (6-) 10-14 locules long, with 4-6 rows corresponding to each cortical cell, each 
row uniseriate with occasional divided locules, 2-3 Mm in diameter; zooids mostly acting as 
mitospores and giving rise to erect, terete or compressed, thalli under winter (short day) 
conditions, and to crustose thalli in summer conditions, with the zoo ids acting as gametes 
(slightly anisogamous from dioecious thalli) between August and October (Clayton 1980, 
1981 b). Paraphyses frequent amongst the plurilocular organs, simple (rarely divided into two), 
clavate, pyriform or shortly linear, (20-)30-40 Mm long and 8-12(-15) Mm in diameter, usually 
packed with physodes, extending to the surface or beyond the reproductive organs, remaining 
after the latter have been lost. 
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Crustose stage (PI. 3 fig. 3; Fig. 108D) with paraphyses (80-)100-140 ~m and 8-12 cells 
long, slightly clavate with the apical cell 6-8/J.m in diameter and L/B 1-1.5 (-2), bearing 
unilocular sporangia on a 2-3 celled lateral pedicel from a lower cell of the paraphysis; 
sporangia clavate to elongate-ovoid, 30-60 ~m long and (10-)20-25 /J.m in diameter. 

Type from Quivig, Faroe Is; in Herb. Lyngbye, C. 

Distribution. Widespread in temperate and colder waters. 

In southern Australia, from Cottesloe, W. Aust., to at least Sydney, N.S.W., and around 
Tasmania, present as the erect stage mainly during winter (June to November) but with some 
plants present throughout the year, and as the crustose stage in summer. Characteristic of the 
lower to mid eulittoral on rocks on rough-water to moderately sheltered coasts, with the erect 
stage rarely on seagrasses (Zostera and Posidonia). 

Selected specimens: Cottesloe, W. Aust., on jetty piles (Smith, Sept. 1945; ADU, A2094). 
Wanna, S. Aust., lower eulittoral (Womersley, 21.viii.1967; ADU, A31806). Port Stanvac, S. 
Aust., 0.2 m deep (Clarke & Engler, 2. vii.1979; ADU, A54583). Onkaparinga R. estuary, Port 
Noarlunga, S. Aust., low tide level, on Zostera (Thomas, IO.vii.1975; ADU, A46373). Petrel 
Cove, Victor Harbor, S. Aust., mid eulittoral (Womersley, 6.xi.1960; ADU, A24577). Pen
nington Bay, Kangaroo I., S. Aust., rear reef (Womersley, 20.v.1945; ADU, A2335). American 
R. inlet, Kangaroo I., S. Aust., on red buoy (Womersley, 29.vii.1947; ADU, A5776). Robe, S. 
Aust., lower eulittoral, slipway reef (Womersley, 24.viii.l960; ADU, A24419, terete, con
stricted) and lower eulittoral, outer coast (Womersley, 17.viii.1953; ADU, A19055, com
pressed). Bridgewater Bay, Vic., eulittoral (Beauglehole, 17.viU 949; ADU, A I 2065). Gunnamatta 
Beach, Mornington Pen., Vic., rockpools (Sinkora A867, 20.ix.1970; ADU, A53455). Green 
Point, N.W. Tas., lower eulittoral (Womersley, 17.x.1982; ADU, A55563). Low Head, Tas., 
on Posidonia australis (Perrin, 24.vi.1951; ADU, A47125). Shelley Beach, Orford, Tas., upper 
sublittoral on reef (Wollaston, 13.viii.1965; ADU, A29599). Gunnamatta Bay, Port Hacking, 
N.S.W., euliuoral (Womersley, 23.viii.l945; ADU, A2077). 

Crustose stage: Port Stanvac, S. Ausl., lower eulittoral (Womersley, 2I.ii.1981; ADU, 
A52004). Ainders, Vic., lower eulittoral (Gordon-Mills, 9.xii.1983; ADU, A55488). Boat Har
bour Beach, Tas., lower eulittoral (Womersley, 4.x.1986; ADU, A57269). 

Scytosiphon lomentaria is common on intertidal rocks in winter, often as monospecific 
communities, and varies greatly in degree of compression of thalli. Some communities are 
formed entirely of terete thalli, others of strongly compressed thalli with the sides adjacent. 

Pedersen (1980, p. 392) and Correa et al. (1986) consider the complanate form as a 
distinct variety, but Clayton (1976a,b) and Littler & Littler (1983) consider the complanate 
and terete forms as stages of the one taxon. 

The records of Petalonia zosteriJolia (Reinke) Hamel in Womersley (1967, p. 245) are 
now referred to the compressed form of Scytosiphon {omentaria, since the sides are closely 
adjacent but not united. Clayton (l976a, 1976b) has elucidated the reproductive cycle of the 
compressed form on southern Australian coasts, and shown that the life history depends on 
seasonal conditions, with a higher proportion of compressed plants in winter, and a predom
inance of crustose and terete plants in spring-summer. The compressed form has abundant 
groups of phaeophycean hairs and the sori include elongate, clavate, paraphyses, both of which 
are features of Scytosiphon rather than Petalonia. Further studies of P. zoster{(olia in other 
countries are clearly necessary; Rosenvinge & Lund (1947, p. 37) discussed differences between 
this and the compressed (complanate) form of S. lomentaria and considered them unsatisfac
tory, and Nakamura & Tatewaki (1975, fig. 6) illustrated paraphyses in a sorus of P. zosteri
folia-supposedly a character of Scytosiphon rather than Petalonia. 

The erustose stage has been referred to as Ralfsia clavata (Harvey) Crouan & Crouan, 
but is similar to that of Petalonia faSCia. 
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Genus COLPOMENIA (Endlicher) Derbes & Solier 1851: 95 

Thallus irregularly globular to convolute or elongate-ovoid, often bullate, usually not more 
than twice (-3 times) as high as broad, hollow, with a thin, crisp thallus wall (membrane) 
when living, attached by a small, crustose to irregularly spreading, usually vague, base; epilithic 
or epiphytic. Growth diffuse. Structure of inner, large, clear medullary cells, 2-6 cells thick, 
and 1-3 small cortical cells with the outer cells containing a single phaeoplast and pyrenoid; 
physodes numerous. Phaeophycean hairs in scattered groups, becoming sunken within pits. 

Life history diplohaplontic or direct from haploid macrothalli, with filamentous or 
pulvinate microthalli (Clayton 1979). 

B 
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Fig. 107. A. Co/pomenia sinuosa (ADU, A51846). B. Co/pomenia peregrina (ADU, A51387). C. 
Co/pomenia ecuticu/ata (ADU, A53175). 
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Reproduction. Plurilocular organs in sori, discrete or spreading irregularly over the surface. 
accompanied by elongate, unicellular or 1-3 celled paraphyses, and in some species covered 
by an overall cuticular membrane. Zooids usually acting as zoospores reproducing the macro
thalli. but at certain periods fusing sexually as iso- or anisogametes, or developing partheno
genetically. 

Type species: C sinuosa (Mertens ex Roth) Derbes & Solier 

A genus of 7 or 8 species (Parsons 1982, p. 289), the type and C peregrina (Sauvageau) 
Hamel being widely distributed, and the other species mainly in the Pacific region. Clayton 
(1979) reviews knowledge of the life history and reproduction of the genus. 

Determination of the species of Colpomenia requires good, fertile, material, preferably 
examined fresh or liquid preserved. 

KEY TO SPECIES OF COLPOMENIA 

I. Sori punctate, usually surrounding a hair group, with an overall cuticular membrane 
.. 1. C sinuosa 

I. Sori extensive or irregular in shape, with scattered hair groups, without an overall cuticular 
membrane 2 

2. Sori extensive over thallus surface; paraphyses single-celled, clavate . 2. C. peregrina 
2. Sori narrow, irregular or reticulate; paraphyses 1-2(-3) celled, with a subglobose terminal 

cell .. 3. C. ecuticulala 

I. Colpomenia sinuosa (Mertens ex Roth) Derbes & Solier 1851: 95. Clayton 1975: 187, figs 
5-7,12, 13. Parsons 1982: 291, figs 2,3,11,12. Womersley 1967: 244. 

FIGS I07A, l08E,F 
Thallus (Fig. 107A) medium to dark brown, sessile with a broad base, 2-15 cm (-I m) 

across and 1-4(-8) cm high, irregularly globular, lobed, convolute or folded, membranous and 
firm when living, hollow, epilithic or epiphytic. Structure (Fig. 108F) of larger, clear, inner 
medullary cells, 4-6 cells thick, and a cortex 1-2 cells thick of small isodiametric cells 9-12 ILm 
across in surface view, each with a single phaeoplast and pyrenoid; phaeophycean hairs in 
scattered groups, (5-)8-10(-12) ILm in diameter. 

Reproduction. Sori mostly punctate (Fig. 108E), usually discrete and mostly 200-400 ILm 
across, developing around hair groups, covered when young by an overall cuticular membrane 
which later ruptures. Plurilocular reproductive organs (Fig. 108F) uniseriate or with occasion
ally divided locules, 30-40 ILm and 6-10 locules long, 4-51Lm in diameter, 2 or 4 rows arising 
from each cortical cell, accompanied by scattered, clavate, unicellular paraphyses (25-)30-50 ILm 
long and 8-l61Lm diameter, LIB 3-4, with dense physodes. 

Type from Cadiz, Spain; location uncertain (see Parsons 1982, p. 293). 

Distribution: Widely distributed in most oceans. 
Generally around the Australian Coast, from the mid eulittoral to below low tide level, 

mainly in summer. 

Selected specimens: Dampier Arch., N.W. of W. Aust., I m deep opposite Haycock I. 
(Cambridge, 24.viii.1979; ADU, A51776). Cable Hut Bay, Yorke Pen., S. Aust., loweulittoral 
(Womerslev, 9.xi.1980; ADU, A51846-"Marine Algae of southern Australia" No. 261). Aldinga, 
S. Aust., low eulittoral (Engler & Clarke, 24.ii.l980; ADU, A50873). Nora Creina, S. Aust., 
mid eulittoral (Parsons, 6.vi.1982; ADU, A53188). Cape Liptrap, Vic., in low pools (Sinkora 
A2196, 18.x.1975; ADU, A48477). Remine, Tas., reef pools (Wollaston & Mitchell, 25.ii.1964; 
ADU, A27497). Green t, N. Qld, lower eulittoral (Raschke, 20.xi.1968; ADU, A33295). 

C. sinuosa is distinctive when in good, fertile condition, and appears to be commoner 
than C. peregrina: the robustness of the thalli of both species is probably largely ecological, 
being less robust in sheltered conditions. 
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2. Colpomenia peregrina (Sauvageau) Hamel 1937: 201. Clayton 1975: IS7, figs 8-11; 1979: 
I, figs 1-10. Parsons 1982: 295, figs 6,7,13. Rosenvinge & Lund 1947: 37, figs 12,13. 
Womersley 1967: 244. 

FIGS l07B, l08G,H 
Thallus (Fig. 107B) light to medium brown, sessile with a restricted to broad base, 4-15 

(-25) cm across and high, globular to broadly lobed or irregularly convolute, membranous, 
hollow, epilithic or epiphytic. Structure (Fig. lOSH) of large inner medullary cells, 2-4 cells 
thick, and a cortex 1-2 cells thick of small, isodiametric cells (S-)1O-16(-IS) j.Lm across in 
surface view, each with a single phaeoplast and pyrenoid; phaeophycean hairs scattered, single 
or in groups, 6-S j.Lm in diameter. 

Reproduction. Sori (Fig. 1080) spreading over the thallus surface, with scattered hair 
groups, without an overall cuticular membrane. Plurilocular reproductive organs (Fig. JOSH) 
uni- or occasionally biseriate, 20-40 j.Lm and 5-8locules long, each row 3-5(-8) j.Lm in diameter. 
with 2 or 4 rows arising from each cortical cell, accompanied by scattered, clavate, unicellular 
paraphyses 20-40 j.Lm long and 8-12 j.Lm in diameter. Zooids reproducing the macrothallus 
directly or from filaments, but functioning as anisogametes (from dioecious thalli) in winter 
(Clayton 1979), with the zygotes forming minute discs with erect filaments producing terminal 
unilocular sporangia. 

Type from Brittany, France; in Herb. Sauvageau, Pc. 

Distribution: Widely distributed in temperate seas. 
Found generally along southern Australia, at least from Albany to Heron I., Qld (Clayton 

1979, p. 2) and around Tasmania, usually in the lower eulittoral or upper sublittoral regions. 

Selected specimens: Princess Royal Harbour, Albany, W. Aust., upper sublittoral on Posi
donia australis (Womersley, 21.viii.l979: ADU, A51387). American R. inlet, Kangaroo I., S. 
Aust., on outer tidal flats (Womersley, 2.ix.l946; ADU, A3992). Aldinga, S. Aust., mid 
eulittoral (Womersley, 7.ix.1986; ADU, A57141-"Marine Algae of southern Australia" No. 
263). Robe, S. Aust., in pools on slipway reef (Womersley, 20.viii.1966; ADU, A30793). 
Portarlington, Port Phillip, Vic., about low tide level (Sinkora A147S, 29.xi.l97 I ; ADU, 
A4309S). Shelter Point, Boat Harbour Beach, N. Tas., on Caulocystis uvifera in lower eulittoral 
pools (Womersley, 16.x.1982; ADU, A55731). Bluestone Bay, Freycinet Pen., Tas., 6 m deep 
(Brown, McGeary & Womersley, 4.xi.1982; ADU, A56266). 

C. peregrina is mainly a lower eulittoral pool or just subtidal alga, but extends to 6 m 
deep. It is often found in more sheltered localities than C. sinuosa. 

3. Colpomenia ecuticulata Parsons 1982: 297, figs 8-10, 15. 

FIGS I07C, lOSI-K 
Thallus (Fig. 107C) light to medium brown, sessile, 5-25(-50) cm across and 5-35 cm 

high, irregularly globose or broadly lobed, membranous, hollow, probably largely epiphytic. 
Structure (Fig. 108J) of larger, clear, inner medullary cells, 3-4 cells thick, and a cortex 1-2 
cells thick of small, isodiametric cells 8-16(-20) /lm across in surface view, each with a single 
phaeoplast and pyrenoid; phaeophycean hairs in scattered groups, 6-10 /lm in diameter. 

Fig. 108. A,B. Petatonia fascia (ADU, A54300). A. Surface view of thallus with a sorus of plurilocular 
organs and paraphyses (stippled). B. Transverse section of thallus with plurilocular organs and para
physes (stippled). C,D. Scylosiphon lomentaria (C, ADU, A24419; D, ADU, A52004, sporophyte). C. 
Transverse section of thallus with cortex, plurilocular organs. paraphyses and phaeophycean hairs. D. 
Transverse section of sporophytic crust with plurilocular sporangia; one erect filament shown with 
phaeoplasts. E,F. Co/pomenia sinuosa (ADU, A5l846). E. Surface pattern of punctate sori around hair 
tufts. F. Transverse section with part of sorus with phaeophycean hair tufts, plurilocular organs, large 
paraphyses and cuticular membrane. G.H. Colpomenia peregrina (ADU, A55731). G. Surface pattern 
of spreading sorus and hair tufts. H. Transverse section with part of sorus, with plurilocular organs, 
paraphyses and phaeophycean hairs. I-K. Colpomenia ecuticulata (ADU, A53175). I. Surface pattern 
of reticulate sorus and hair tufts. J. Surface view of cells, plurilocular organs and paraphyses. K. 
Transverse section with phaeophycean hair tuft and part of sorus with plurilocular organs and 2-celled 
paraphyses. 
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Reproduction. Sori (Fig. 1081) elongate, becoming reticulate and covering most of the 
surface, not directly associated with hair groups:without an overall cuticular membrane. 
Plurilocular reproductive organs (Fig. 108J,K) usually biseriate, 18-25.um and 3-5 locules 
long, 7-9.um in diameter, with usually 4 rows per cortical cell, accompanied by numerous, 
scattered, paraphyses, each of 1-2 cells, 25-35.um long and 10-16.um in diameter, slightly 
clavate to oblong with an isodiametric to subgJobose terminal cell LIB 1-1.3. 

Type from Omaha Bay, Takatu (Tawharanui) Peninsula, North I., New Zealand; in CHR. 
357286. 

Distribution. Known from the type and from the Three Kings Islands, N.Z. 
In southern Australia, known from Port MacDonnell, S. Aust., drift (Womersley, 15.v.1982; 

ADU, A53175-"Marine Algae of southern Australia" No. 262; and 17.v.1983; ADU, A545 13). 

The abundant 1982 Port MacDonnell collection was recognised as C. ecuticulata by 
Parsons. The specimens agree well with the type in soral characters, but are much larger 
plants. 

Genus HYDROCLATHRUS Bory 1825a: 419 

Thallus irregularly globular, convolute or spreading, 5-20(-100) cm across, 3-1 O( -20) cm 
high, hollow with a clathrate membrane with holes of various sizes and irregularly placed. 
often becoming tom and sheet-like with age, with a broad, vague, attachment. Growth diffuse. 
Structure of membrane with a medulla of large, clear cells and a small-celled cortex 1-3 cells 
thick, cells with a single phaeoplast and pyrenoid. Phaeophycean hairs in scattered groups, 
becoming sunk in cavities. 

L(fe history. Probably direct (Clayton 1982, p. 114). 
Reproduction by plurilocular organs in surface sori, extending generally over the thallus. 

Type species: H. cancellatus Bory [ H. clathratus (c. Agardh) Howe]. 

A genus of two species, the widely distributed type species and H. tenuis Tseng & Lu 
(1983). 

Hydroclathrus c1athratus (c. Agardh) Howe 1920: 590. Johnson & Dromgoole 1977: 269, figs 
1-4. Lindauer et al. 1961: 262. Taylor 1960: 261, pI. 36 fig. 5. Womersley 1967: 245. 
H. cancellatus Bory. Boergesen 1914: 177, fig. 139. Harvey 1859a: pi 98. 

FIGS l09A, llOA,B 
Thallus (Fig. 109A) medium to dark brown, (5-)10-25(-35) cm across and 3-15 cm high, 

at first globular to pulvinate, hollow, and soon becoming clathrate, when larger becoming 
irregularly lobed and often torn with an expanded, clathrate, membrane; holes variable in size 
and arrangement, round to ovoid, 2 mm-2(-4) cm across, with the membrane 1-4 mm broad, 
with a broad, diffuse, rhizoidal attachment, epilithic or epiphytic. StrUC11lre (Fig. 1 lOA, B) of 
membrane with an inner, large-celled medulla 3-5(-6) cells thick, and a small-celled cortex 
1(-2) cells thick. often with the margins inrolled (Fig. 1 lOA) and becoming attached by short 
rhizoidal extensions from the cortical cells, thus forming elongate vesicles with the medulla 
and cortex all around; surface cortical cells isodiametric. 6-10 J.Lm across, each with a single 
phaeoplast and pyrenoid; phaeophycean hairs in groups, scattered, 12-15.um in diameter. 

Reproduction. Sori of plurilocular reproductive organs (Fig. 1 lOB) usually present on 
young thalli, extending over the outer surface of the net with remnants present on older thalli, 
surrounding or accompanied by hair groups; plurilocular organs uniseriate or biseriate, 15-20.um 
and 3-5 locules long, 4-5 .urn in diameter. with 2-4 rows corresponding to each cortical cell: 
paraphyses absent. 

Lectotype from Belle Isle. France (but see Hamel 1937, p. 202); in Herb. Bornet, PC; Herb. 
Agardh, LD? 

Distribution. Widely distributed in tropical to temperate waters. 
In Australia. all around the mainland coast but not in Tasmania, from just above low 

tide level to 25 m deep. 
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Fig. 109. A. Hydroclathrus clathratus (ADU, A56955). B. Stria ria attenuata (ADU, A49759). C. 
Stic/.vosiphon soriferus (ADU, AS3230). 
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Selected specimens: Strickland Bay, Rottnest I.,.W. Aust., 0-1.5 m deep (Eng/er & Clarke, 
5.ix.1979; ADU, A51103). Israelite Bay, W. Aust., drift (Wells, 10.xii.1974; ADU, A46078). 
Pearson I., S. Aust., 20-25 m deep (Shepherd, 8.i.1969; ADU, A33858). Elliston, S. Aust.. 
lower eulittoral inside Bay (Worners/ey, 9.i.1976; ADU, A46761-"Marine Algae of southern 
Australia" No. 170). Fishery Bay, S.W. of Port Lincoln, S. Aust., lower eulittoral on Hormosira 
(Bai/ey, 20.viii.1967; ADU. A31854). Emu Bay, Kangaroo I., S. Aust., drift (Worners/ey, 
I 0.i.1946; ADU, A3374). Vivonne Bay. Kangaroo I., S. Aust., 0-5 m deep on jetty piles (Krafi 
& Min Thein, 4.xii.1971; ADU, A41403). 10 km S. of Normanville, S. Aust., drift (Worners/ey. 
9.ii.1986; ADU, A56955). Port Fairy, Vic., in sheltered upper sublittoral pool (Worners/ey. 
15.x.1985; ADU. A56991-"Marine Algae of southern Australia" No. 170a). San Remo, Vic., 
ocean beach, drift (Sinkora A1931, 27.xi.1974; ADU. A53464). 

H. clathratus is distinctive in form but varies considerably in compactness of the net. the 
more compact forms usually occurring in shallow water with more wave action. 

ORDER DICTYOSIPHONALES Setchell & Gardner 

Thallus (sporophyte) pulvinate and 1-10 mm high, or erect and 5-20 cm high, foliose or 
terete, solid or hollow, simple to much branched, with a small discoid holdfast. Growth diffuse 
(in some taxa trichothallic early), or apical but without a prominent apical cell. Structure 
polystichous. usually several cells thick, with a cortex of small, phaeoplastic cells and a 
medulla of (usually) larger. clearer, cells; or filamentous but with occasional longitudinal 
divisions; phaeophycean hairs usually present. single or clustered. Phaeoplasts discoid, several 
per cell, usually with a pyrenoid. 

Life history diplohaplontic and heteromorphic, with the sporophyte macrothallic and the 
gametophyte microthallic; or direct from the sporophyte, often via filamentous microthalli. 

Reproduction. The sporophyte by unilocular sporangia (sometimes apomeiotic) or neutral 
plurilocular sporangia, borne within or on the cortex. usually in sori. Gametophytes (where 
known) with uniseriate gametangia and (usually) isogametes. 

This order includes a heterogeneous assemblage of about JO families (Wynne & Kraft 
1981, p. 747), ranging from the minute pulvinate tufts of the Myriotrichiaceae to the foliose 
or inflated thalli of the Punctariaceae (including the filamentous Hecatonerna). All members 
have polystichous thalli formed by intercalary longitudinal cell divisions, but they lack the 
internal and external thallus differentiation of the Laminariales. and they differ from the 
Scytosiphonales in life history and in having several phaeoplasts in each cell. 

Variations in the life history of members of the Dictyosiphonales are described by Wynne 
& Loiseaux (\ 976, pp. 442, 443) and by Pedersen (\ 984). who discuss the many taxa which 
depart from an alternation of sporophytic macrothallus and gametophytic microthallus by 
having apomeiotic unilocular sporangia and direct development of the macrothallus. Culture 
studies to follow the reproductive cycles are essential. and some genera (such as Hecatonema 
and Streb/onema) ,have been shown to be stages in the life history of Dictyosiphonales such 
as M.I'riotrichia (Loiseaux 1969. Pedersen 1978), Punctaria (Clayton & Ducker 1970). and of 
various Punctariaceae (Pedersen 1984, p. 58). Temperature. light and salinity can all affect 
the form of the thallus. 

While some authors (e.g. Kylin 1933, p. 93; Fritsch 1945. p. 140; Bold & Wynne 1985. 
p. 341) have placed the Dictyosiphonales as a relatively advanced grouP. others (e.g. Chris
tensen 1980. p. 126; Pedersen 1984, p. 47) have considered the order as relatively primitive. 
with the family Pogotrichaceae providing a link to members of the class Chrysophyceae of 
the Chrysophyta. 
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KEY TO FAMILIES OF DICTYOSIPHONALES 
1. Thallus less than I cm high, with terete, solid, erect axes less than 200 /Jm and only a few 

cells in diameter ......... 2 
I. Thallus usually 5-50 cm high and I mm-lO cm broad, terete or complanate, solid or hollow; 

or minute, branched tufts with largely uniseriate but occasionally biseriate filaments (Heca
tonema) .. 3 

2. Thallus of basal filaments and erect, uniseriate but becoming multi seriate, filaments, 
with intercalary growth, and exerted, opposite, whorled or clustered, unilocular or 
plurilocular sporangia ... MYRIOTRICHIACEAE 

2. Thallus pulvinate, with a basal disc of radiating filaments, producing (with or without 
a medulla) numerous ereet, multiseriate axes each with a uniscriate base, meristematic 
at the base or near the apex; plurilocular organs of three kinds. basal pedicellate ones 
and lateral or intercalary ones on the axes ... GIRAUDIACEAE 

3. Thallus slender, cylindrical, usually branched and solid or becoming hollow, with a long, 
uniseriate, terminal filament before longitudinal cell divisions occur .. STRIARIACEAE 

3. Thallus simple, complanate and solid or hollow, or terete, inflated and hollow; growth 
initially trichothallic, soon becoming diffuse, with longitudinal cell divisions occurring 
within a few cells of the apices; or minute branched tufts with largely uniseriate but 
occasionally biseriate filaments . . . . . . . . PUNCTARIACEAE 

FAMILY MYRIOTRICHIACEAE Kjeliman 

Thallus tufted. 1-10(-20) mm high, with basal filaments producing numerous erect axes. 
at first uniseriate but becoming multiseriate and polystichous in their upper parts. Growth at 
first terminal, becoming intercalary. Structure 1-5 cells thick, solid, outer cells with several 
phaeoplasts each with a pyrenoid, bearing numerous, scattered to whorled, phaeophycean 
hairs. 

Life history direct via the microthallus. from either plurilocular or unilocular sporangia. 
Reproduction by uniseriate plurilocular sporangia and relatively large unilocular sporangia, 

opposite to whorled or clustered on upper parts of the erect axes, sessile. 
Microthallus prostrate, branched, streblonemoid, bearing plurilocular and unilocular spor

angia. 

A monogeneric family based on Myriotrichia Harvey, the species of which have been 
discussed by Pedersen (1978), who also regards the Myriotrichiaceae as an advanced rather 
than a primitive family of the Dictyosiphonales. 

Genus MYRIOTRICHIA Harvey 

Thallus tufted, 1-10(-20) mm high, with basal, branched, prostrate filaments producing 
numerous erect axes, at first uniseriate but becoming multiseriate by longitudinal divisions in 
their upper parts. Growth at first terminal, becoming intercalary. Structure 1-5 cells thick, 
solid, with cells more or less in tiers but with smaller, irregularly placed, outer cells with 
several phaeoplasts each with a pyrenoid. Phaeophycean hairs terminal and lateral, scattered. 

Life history direct via the streblonemoid microthallus from either plurilocular or unilocular 
sporangia. 

Reproduction by uniseriate plurilocular sporangia and sessile, opposite to whorled, unil
ocular sporangia. 

Microthallus prostrate, branched, with plurilocular and uniloeular sporangia. 

Type species: M. clal'aeformis Harvey 1834: 299. 

A genus of several species from the North Atlantic and Mediterranean. Loiseaux (1969) 
found that the zooids of Hecatonema developed into a Myriotrichia, and Pedersen (1978) has 
presented evidence that M.filiformis Harvey and M. repens Hauck are environmental variants 
of M. clavaeformis, depending on salinity and light conditions, and he comments that their 
prostrate system is strikingly similar to Streblonema sphaericum. 
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Myriotrichia c1avaeformis Harvey 1834: 300, pI. 188; 1847: pI. 10 L Pedersen 1978: 281, figs 
1-34, Rosenvinge & Lund 1947: 50, figs 17, 18. Taylor 1957: 161, pI. to figs 4-7. 
l'vf. filiformis Harvey 1848: pI. 156. Kylin 1947: 70, fig. 58A,B. 
M. repens (Hauck) Karsakoff. Kuckuck 1899: 55, figs 1-4, pl. 3. Kylin 1947: 71, fig. 
58C-G. 

FIG. HOC 
Thallus (Fig. IIOC) with prostrate, branched, largely uniseriate filaments in the outer 

tissue of the host, cells usually swollen, (8-)10-15 /J.m in diameter and LIB 1-1.5(-2), producing 
numerous erect, simple, axes. Growth apical or trichothallic in young axes, becoming inter
calary. Structure. Axes 0.2-\'0 mm high, uniseriate below and 10-12/J.m in diameter, cells 
LIB 2-3, becoming multiseriate above (2-3 cells thick) in at least some segments by longitu
dinal and oblique divisions, 15-20/J.m in diameter with cells LIB 0.4-1.0, tapering slightly to 
the apices of the erect axes; cells with several phaeoplasts, each with a pyrenoid. Phaeophycean 
hairs numerous, terminal and lateral, usually single, scattered, 5-8/J.m in diameter. 

Reproduction. Plurilocular sporangia (Fig. IJOC) formed laterally and radially from upper 
cells of erect filaments, clustered, uniseriate with occasional oblique divisions, simple or 
basally branched, tapering, 15-25/J.m and 4-6 locules long, 4-8/J.m in diameter. Unilocular 
sporangia (Fig. II DC) sessile, single, paired or clustered on the subapical cell of erect axes just 
below the terminal hair, subspherical to ovoid, 20-30/J.m long and 15-25/J.m in diameter. 

Type from Torquay, England, on Scytosiphon (Griffiths, Aug. 1833); in Herb. Harvey, TCD? 

Distribution: Widely distributed in cool temperate European and eastern N. American coasts 
and the Mediterranean, epiphytic on various algae, especially Chordariales. Recorded from 
Florida by Earle (1969, p. 196, as M. repens). 

Known specimens. In southern Australia, known from Yilki, Victor Harbor, S. Aust., on 
Tinocladia australis, lower eulittoral (Womersley, 7.ix.1985; ADU, A56721) and from Walk
erville, Vic., on T. australis, near low tide level (Sinkora AI 777, 21.xi.1973; ADU, A53479). 

The southern Australian collections correspond to M. repens in their small size, and to 
M. filiformis in that the erect axes are mostly uniseriate, with longitudinal divisions occasional 
in the basal filaments and only in the upper parts of the erect axes which are becoming fertile. 
Loiseaux ( 1969, p. II) found that zooids from plurilocular sporangia of Hecatonema maculans 
gave rise to thalli characteristic of Myriotrichia whcn cultured at l2°C, and Pedersen (1978) 
has shown that M. filiformis and M. repens are growth forms of M. c1avae/ormis, usually 
produced under sub-optimal conditions of salinity and light. Pedersen also considers that the 
prostrate system of M. clavae/ormis is very similar to Streblonema sphaericum, which is 
usually placed in the Ectocarpales. 

The two southern Australian collections may be relatively poorly developed plants, and 
may well be connected with plants provisionally placed in Hecatonema. M. adriatica Hauck 
was recorded from southern New Zealand by Lindauer et al. (1961, p. 264). 

FAMILY GIRAUDIACEAE Feldmann 

Thallus forming dense to loose, more or less hemispherical. tufts, usually less than I cm 
high, epiphytic on the seagrass Posidonia or on algae. Basal plate monostromatic, discoid, of 
radiating filaments, developing erect medullary filaments, then with erect, polystichous axes. 
Axes simple or occasionally branched, uniseriate below, becoming multi seriate above and 
forming tiers. each of 2-16 cells, with numerous phaeoplasts each with a pyrenoid. Phaeo
phycean hairs terminal and often lateral. 

Microthalli myrionemoid, with ascocysts. 
L((e hIstory probably largely direct. 
Reproduction by plurilocular sporangia borne on basal or erect filaments. in lateral sori 

on erect axes, or as intercalary sori by subdivision of cells of erect axes; unilocular sporangia 
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Fig. 110. A,B. Hydroclathrus clathralus (ADU, A56955). A. Transverse section of inrolled thallus, 
united by rhizoids (lower side of figure). B. Transverse section with a phaeophycean hair tuft and 
plurilocular organs. C. Myriatrichia clavae/armis (ADU, A5672 I). Basal and erect filaments with 
occasional longitudinal divisions, unilocular and plurilocular sporangia. and terminal phaeophycean 
hairs. D-H. Giraudia sphaceiarioides (D-G, ADU, A29617; H, ADU, A48579). D. Diagram of thallus 
on host. showing medullary filaments. some bearing elongate plurilocular sporangia. and simple. 
broader, erect axes with lateral groups of sporangia and apical hairs. E. Apex of an erect axis with a 
group of terminal phaeophycean hairs and lateral elongate sporangia. F. Part of lower axis with a 
cluster of elongate sporangia and a phaeophycean hair. G. Upper medullary cells and bases of erect 
axes. that on the right with a basal meristem. that on the left mature with one tier of cells shown with 
phaeoplasts and physodes. and with simple and branched, basal. plurilocular sporangia. H. An axis 
with a sorus of uniseriate sporangia. 
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(in Giraudia robusta only) borne on upper cells of medullary filaments. 
Microthalli reproducing by uni-, bi- or multiseriate plurilocular sporangia. 

A family of two genera, with the type species of Giraudia fairly widely distributed, the 
other taxa known only from southern Australia. 

KEY TO GENERA OF GIRAUDIACEAE 

1. Basal plate producing erect medullary cells then erect axes broadest above their uniseriate, 
meristematic, base, developing 5-16 cells per tier, then tapering to their apices with 1-
several hairs; plurilocular sporangia basal. lateral or intercalary ....... GIRAUDIA 

I. Basal plate monostromatic, producing directly erect, filiform axes with 2-3 cells per tier, 
with a single terminal hair; plurilocular sporangia terminal or intercalary 

.... FLABELLONEMA 

Genus GIRAUDlA Oerbes & Solier 1851: 100 

Thallus pulvinate, 2-10 mm high. Basal plate monostromatic, of radiating filaments, 
producing erect, large celled, medullary filaments I-several cells long, from which free, rela
tively stout, erect axes arise. Erect axes each with a basal. uniseriate meristem, and above 
with tiers each of 5-16 cells, then tapering to the apex; cells of axes with numerous discoid 
phaeoplasts, each with a pyrenoid. Phaeophycean hairs terminal and lateral. 

Microthallus discoid, with prostrate radiating filaments bearing erect filaments, ascocysts, 
phaeophycean hairs and plurilocular sporangia. 

L({e history direct from each type of zooid. 
Reproduction of macrothallus by plurilocular sporangia of three types: discrete, borne on 

short pedicels from upper medullary cells or from erect axes; in clusters on erect axes; and 
developed by subdivision of cells of erect axes, forming immersed sori. Unilocular sporangia 
(only known in G. robusta) elongate-ovoid, pedicellate, borne on upper medullary cells. 

Type species: G. sphacelarioides Derbes & Solier. 

A genus of two species, the type and G. robusta Skinner & Womersley from southern 
Australia. 

KEY TO SPECIES OF GlRAUDIA 

I. Erect axes with tiers of 10-12(-15) cells, each oblong in face view, tapering to an apex 
bearing a cluster of 2-6 phaeophycean hairs; basal plurilocular sporangia often branched, 
with clusters of multiseriate plurilocular sporangia and uniseriate sporangia in intercalary 
sori on the upper part of erect axes . I. G. sphacefarioides 

I. Erect axes with tiers of 5-7(-9) cells, becoming slightly six-sided on mature parts in face 
view, tapering to a uniseriate apex bearing laterals with plurilocular sporangia, and with a 
terminal phaeophycean hair; simple, basal, plurilocular sporangia and unilocular sporangia 
present ...... 2. G. robusta 

I. Giraudia sphacelarioides Oerbes & Solier 1851: 101. Hamel 1937: 189, fig. 42(1-8). Kuckuck 
1929: 28, figs 19-25. Sauvageau I 927a: I, figs 1-18. Skinner & Womersley 1984: 164, 
figs 1-10. Womersley 1967: 243. 

FIG. 110D-H 
Thallus (Fig. 1100) medium to dark brown, (1-)2-6 mm high, pulvinate with free, flexible, 

erect axes, epiphytic on Posidonia spp. (rarely on algae, e.g. Caulocystis). Basal plate monos
tromatic, of compact or loose radiating filaments on the host surface. Medullary filaments 
developing in older plants, uniseriate, branched, 200-500 ILm long and 10-20 ILm in diameter 
with cells LIB (1-)1.5-3, with the terminal cells bearing the erect, polystichous axes or basal, 
plurilocular sporangia. Erect axes (Fig. lIOO-G) terete, filiform, 1-4 mm long, 50-80{-100) ILm 
in diameter, flexible, lower cells mostly biseriate (with buttress rhizoids), then a uniseriate 
meristem (Fig. I lOG, right) of 4-15 short cells (becoming fewer then not present in mature 
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Fig. Ill. Giraudia robusta (A-C. ADU, A20123, holotype: D. ADLJ. A31963). A. Diagram of thallus 
on host showing medullary filaments bearing apical plurilocular sporangia, erect axes with single 
terminal hairs, and laterals below bearing plurilocular sporangia. B. Upper part of an axis, with an 
apical hair, and laterals bearing phaeophycean hairs and plurilocular sporangia. C. Upper medullary 
filaments with plurilocular sporangia and base of an axis. D. Upper medulla bearing unilocular 
sporangia. phaeophycean hairs. and bases of two erect axes. 



308 GJRAUDIACEAE Giraudia 

axes-Fig. I lOG), with the upper axis of tiers of 10-12(-15) cells, four-sided in face view (Fig. 
I lOG) and (5-)8-12(-18)JLm across, LIB (1-)1.5-2, tapering to the apex (usually uniseriate), 
cells with numerous discoid to elongate phaeoplasts each with a pyrenoid, and prominent 
physodes. Phaeophycean hairs terminal (Fig. lIOE) in groups of 1-6 and lateral on the axes, 
8-1O(-15)JLm in diameter. 

j"ficrothallus discoid, 50-200 J,lm across, with short, erect filaments (40-100 JLm long), 
ascocysts and plurilocular sporangia to the same height as the filaments. 

Reproduction by plurilocular sporangia of three types, all reproducing the macrothallus 
directly or via the microthallus. (I) Basal, discrete, elongate sporangia (Fig. II OG), multisenate, 
simple or often branched, borne on upper medullary cells, 50-100(-150) JLm long and 5-\8 JLm 
in diameter. (2). Lateral, elongate, clustered sporangia (Fig. lIOE,F) developing from 1-4 axis 
cells, each 20-50 J,lm long and 8-10 J,lm in diameter. (3). Sporangia developed by subdivision 
of groups of axis cells (Fig. 11 OH), elongate, uniseriate, 15-25 ",m and 4-6 locules long, 3-5 ",m 
in diameter. 

Type from the Mediterranean; location unknown. 

Distribution: Europe, Mediterranean, N.E. N. America. 
In southern Australia, from Rottnest I., W. Aust. to Kingston, S. Aust. and Port Arthur, 

Tas. (probably further east and around Tasmania). 

Selected specimens: Fishhook Bay, Rottnest I., W. Aust., on Posidonia australis, upper 
sublittoral (Gordon-Mills, 6.xii.1984; ADU, A56662). Troubridge I., S. Aust., on Posidonia, 17 
m deep (Shepherd, 4.ii.1969; ADU, A33441). Investigator Strait, S. Aust., 27 m deep, 35°14'S, 
137°30'E (Watson, 10.1.1971; ADU, A38460). Saunders Beach, Eastern Cove, Kangaroo L, S. 
Aust., on P. sinuosa, drift (Womersley, 25.viii.1963; ADU, A26704). Marino, S. Aust., on 
Amphibolis stem, drift (Womersley, 23.1.1972; ADU, A41266). Aldinga, S. Aust., on P. aus
tralis, upper sublittoral pool UVomersley, Il.x.1965; ADU, A29617; Skinner, 16.viii.1977; 
ADU, A48226 and 14.x.1977; ADU, A48579). Stewarts Bay, Port Arthur, Tas., on Caulocyslis 
cephalornithos, drift (Womersley, 30.x.1982; ADU, A55789). 

The Australian specimens agree well vegetatively and reproductively with those from the 
Mediterranean. 

2. Giraudia robusta Skinner & Womersley 1984: 168, figs 11-21,34,35,53-56. 

FIG. 11] 
Thallus (Fig. IliA) medium to dark brown, (1-)3-6(-8) mm high, pulvinate with free, 

stiff, erect axes, epiphytic on Posidonia and Amphibolis (rarely on fucoid algae). Basal plate 
monostromatic. of loose or compact radiating filaments on the host surface. Medullary 
filaments strongly developed (Fig. IlIA), forming a stalk (0.5-)1-3 mm long to the upper 
polystichous axes; filaments subdichotomous, cells terete below, becoming pyriform to ovoid 
above, 10-20(-35) ",m in diameter and LjB 1-6, with buttress rhizoids formed in the upper 
medulla, and the upper cells bearing the erect axes. Erect axes (Fig. III C,D) stitT, terete, 
1-3 mm long, arising from a uniseriate or 2-3 cells broad base betow the meristematic zone 
which persists only to maturity, (70-) I 00-200 JLm broad centrally with tiers of 5-8(-9) cells, 
then tapering to the uniseriate apex (often several cells long) which usually continues as a 
single phaeophycean hair (Fig. III B); uni- or biseriate laterals usually occur near apices of 
axes; cells of mature axes tending to become slightly six-sided in face view (Fig. III D) due 
to displacement in successive tiers, 15-30 JLm across and LIB 1-2.5, with numerous discoid 
phaeoplasts each with a pyrenoid and prominent physodes. Phaeophycean hairs terminal and 
lateral from the upper axis cells, solitary. 15-28 JLm in diameter. 

Microthallus myrionemoid 0.5-1 mm across, with short, erect, filaments 200-250 ",m and 
10-15 cells long, 12-15 JLm in diameter, cells LjB 1.5-2, with long, narrow ascocysts, phaeo
phycean hairs and terete. multiseriate plurilocular sporangia. 

Reproduction. Plurilocular sporangia of two kinds: (I) borne laterally from bases of erect 
axes (Fig. IllC), pedicellate, simple, terete to lanceolate, multisenate, 250-500 ",m long and 
35-40 ",m in diameter, and (2) borne laterally on upper laterals of erect axes (Fig. III B), 
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Fig. 112. Flabellonema codii (ADU. A20906. holotype). A. Diagram of thallus on a utricle of Codiun! 
mamillosum. with the prostrate disc and erect axes terminating in hairs. B. Part of the prostrate disc 
(with stolon-like filaments) and erect axes. one cell shown with phaeoplasts. and a lateral plurilocular 
sporangium. C. Two erect axes showing plurilocular sporangia below apical hairs; sporangium on the 
left with some empty locules. 
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sessile or pedicellate, elongate ovoid to conical, 30-80,um long and 15-20(-25),um in diameter. 
Unilocular sporangia (Fig. I liD) borne on upper medullary cells at base of erect axes, 

elongate ovoid to pyriform, 120-250,um long and 40-50(-60),um in diameter. 

Tvpe from Pennington Bay, Kangaroo I.. S. Aust., on Posidonia coriacea, drift (Wornersley. 
Il.ii.l956); in ADU, A20123. 

Distribution: From Rottnest I., W. Aust., to Robe, S. Aust. and the north coast of Tasmania. 

Selected specimens: Nancy Cove, Rottnest I., W. Aust., on Posidonia sinuosa, 1-2 m deep 
(Gordon-Mills, 7.xii.1984; ADU, A56618). Lucky Bay, Esperance, W. Aust., on P. australis, 
upper sublittoral (Woelkerling, 30.i.1978; ADU, A49268). Coffin Bay. S. Aust., on P. sinuosa 
3-4 m deep (Womersley, 4.xii.1975; ADU, A46932). Elliston, S. Aust., on P. sinuosa, 7 m 
deep (Shepherd, 20.x.1970; ADU, A37609). Tiparra Reef, S. Aust., on P. sinuosa, 5 m deep 
(Shepherd, 24.xi.1970; ADU, A3771O). Barker Roeks. Yorke Pen .. S. Aust., on P. sinuosa, 
upper sublittoral (Womersley. 24.ix.1967; ADU, A31963). Stanley Beach, S. eoast, Kangaroo 
I., S. Aust., on P. sinuosa, drift (Womersley, 27.i.1957; ADU, A20821). Aldinga, S. Aus!.. on 
P. australis in reef pool (Skinner, 3I.x.1978; ADU, A49783). Lady Bay, Normanville, S. Aust., 
on Scaberia, drift (Skinner, 12.x.1977; ADU, A48575). Robe, S. Aust., on Posidonia. drift 
(Ahbo/t, 7.xi.1965; ADU, A29636). Bridport, Tas., on p, australis, drift (Skinner, 23.ii.1978; 
ADU. A49182). 

G. robusta differs from G. sphacelarioides in having a much more strongly developed 
medulla, often forming a squat stalk bearing the erect axes, and erect axes with tiers of usually 
5-8 cells (rather than 10-15), with the cells in each tier becoming displaced and tending to 
be six-sided, in having a uniseriate apex bearing lateral branches and a single. broader, apical 
phaeophycean hair, and in forming only elongate, discrete, simple, plurilocular sporangia, 
together with unilocular sporangia. 

Genus FLABELLONEMA Skinner & Womersley 1984: 174 

Thallus minute, with irregular fan-like discs on the host (Codium), bearing erect axes 
with tiers of 2-3 cells. Basal plate monostromatic, of radiating. branched filaments dividing 
apically. Medulla absent. Erect axes developing directly from scattered cells of the basal plate, 
simple or branched. filiform, tapering gradually to a uniseriate apex with a terminal phaeo
phycean hair; each cell of erect axes with several discoid phaeoplasts each with a pyrenoid. 
Growth of the erect axes trichothallic and subapical, with intercalary longitudinal divisions 
forming the tiers. 

L~re history unknown. 
Reproduction. Plurilocular sporangia subterminal or terminal on erect axes, multiseriate, 

elongate-conical when terminal, cylindrical when intercalary. with each locule opening by an 
individual pore. Unilocular sporangia unknown. 

7)'Pt' (and only) species: F. codii Skinner & Womersley 

This little-known genus seems best associated with Giraudia, but its life history is 
unknown. 

Flabellonema codii Skinner & Womersley 1984: 174. figs 36-49. 

FIG. 112 
Thallus (Fig. 112A) red-brown. with a prostrate disc (0.2-)0.5-1.0 mm across and ereCI 

axes 0.5-2 mm high, epiphytic on the utricle ends of Codium mami/losum. Basal plate (Fig. 
lI2A,B) fan-like, of closely appressed, subdichotomous filaments of phaeoplastic cells 8-15 #m 
across and LIB 1-2, with marginal growth. Erect axes (Fig. 112A,B) arising directly from 
scattered cells of the basal plate, simple or branched, filiform, tapering gradually to. usually, 
a terminal phaeophycean hair (Fig. 1 12C) 12-20 #m in diameter. occasionally with a single 
apical cell; growth mainly subapical; tiers of 2-3 cells (Fig. 112B) for most of the axis length, 
cells 15-25 #m across and LIB (1-) 1.5-3, with small discoid phaeoplasts each with a small 
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pyrenoid, and abundant physodes. Vegetative reproduction occurs by stolon-like filaments, 
the end of which adheres and establishes a new basal plate. 

Reproduction. Plurilocular sporangia (Fig. 112B,C) terminal or subterminal on erect axes 
or intercalary and surmounted by a phaeophycean hair, cylindrical or tapering, multiseriate, 
with the central cells remaining sterile, peripheral loculi becoming irregularly arranged and 
each with a pore, 50-150 j.Lm long and 20-30/-Lm in diameter. 

Type from Stanley Beach, Kangaroo I., S. Aust., on Codium mamillosum, (Womersle,v, 
6.ii.1957); in ADU, A20906. 

Distribution: Kangaroo I., Elliston, and the coast of Fleurieu Peninsula, S. Aust. 

Known specimens: (all on Codium mamillosum). The type. Elliston, S. Aust., drift (Wom
ersley, l3.i.1951; ADU, AI3593). Seaford, S. Aust., drift (Skinner, 14.ix.1976; ADU, A47272). 
Aldinga, S. Aust., drift (Womers/e,v, 7.ix.1986; ADU, A57140). Normanville, S. Aust., drift 
(Skinner, 11. viii. 1976; ADU, A47250). Lady Bay, Normanville, S. Aust.. drift (Skinner, 
5.vii.1977, 2.viii.1977, IO.xi.1977, and 15.ix.1978; ADU, A48l23, A482 I 1, A48828 and A49559 
resp.) Encounter Bay, S. Aust., drift (Womersle,v, 5.ii.l978; ADU, A49142). 

FAMILY STRIARIACEAE Kjellman 

Thallus (sporophyte) simple to (usually) much branched, 10-30 em high, with slender, 
cylindrical, alternate, opposite or whorled polystichous branches, each with a terminal, unis
eriate, filament many cells long, branches solid or becoming hollow, developed by longitudinal 
and transverse cell divisions below the terminal filament, forming a small-celled phaeoplastic 
cortex and a large-celled medulla. Phaeophycean hairs lateral, scattered. Growth trichothallic 
and diffuse. 

Garnetophyles microscopic, filamentous. 
Life histor)' diplohaplontic and heteromorphic, or direct. 
Reproduction. Sporophyte with unilocular or plurilocular sporangia or both, transformed 

from vegetative cells or exserted and with paraphyses, scattered or whorled. Unilocular 
sporangia often apomeiotic, producing asexual microthalli or macrothalli (Wynne & Loiseaux 
1976, p. 443). 

Gametophytes isogamous, with plurilocular gametangia [anisogamous in Hummia (Fiore 
1977)]. 

A family of about 9 genera (Wynne 1982, p. 121), with two known from Australian 
harbours and possibly introductions (Skinner & Womersley 1983). 

KEY TO GENERA OF STRIARIACEAE 

I. Lateral branches basally slightly attenuate, becoming hollow, with a small-celled cortex and 
medulla 1(-2) cells thick; sporangia in sori, with unicellular paraphyses, both projecting 
above the cortex . STRIARIA 

I. Lateral branches not attenuate, solid, with a small-celled cortex and medulla of four large 
cells in sectional view; sporangia transformed from cortical cells, scattered or grouped, 
without paraphyses .. STICTYOSIPHON 

Genus STRIARIA Greville 1828, synop.: 44 

Thallus (sporophyte) much branched irregularly to oppositely, with a terminal trichothallic 
filament and remaining uniseriate for several cells below the meristem. Structure of branches 
polystichous, with longitudinal and further transverse cell divisions giving a tiered arrangement 
in young parts, becoming hollow with a small-celled cortex, one cell thick, and a medulla of 
1-2 large cells; cells with numerous discoid phaeoplasts, with or without pyrenoids. Phaeo
phycean hairs scattered or in whorls, numerous. 

Microthalfus pulvinate, of radiating, branched filaments, giving rise to the macrothallus 
directly or recycling itself. 
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Life history diplohaplontic and heteromorphic, or direct via microthallus. 
Reproduction of sporophyte by ovoid unilocular sporangia (often apomeiotic) in sori, with 

unicellular paraphyses, arranged more or less in whorls around the branches, produced by 
subdivision of cortical cells. Microthallus with plurilocular and occasionally unilocular spor
angia, with the zooids reproducing the macrothallus or the microthallus (Nygren 1975), or 
acting as isogametes. 

Type and only species: S. atfenuata Greville. 

Striaria attenuata Greville 1828: synop. 44; 1830: 55, pI. 9. Caram 1965: 101, figs 1-12. Harvey 
1846: pI. 25. Kornmann & Sahling 1973: 14, figs 1-9. Lindauer et al. 1961: 265, fig. 
69. Nygren 1975: 135, figs II-IS. Rosenvinge & Lund 1947: 59, fig. 21. Skinner & 
Womersley 1983: 60, figs lA, 2A-F. 

FIGS 109B, lI3A-D 
Thallus (Fig. 109B) light to medium brown, 10-15(-30) em high, much branched irregularly 

radially to oppositely, branches terete, basally constricted and tapering gradually to their 
apices; attachment by a small discoid, holdfast, probably epilithic. Growth of terminal filament 
(Fig. 113B) trichothallic, with diffuse growth below the uniseriate apex. Structure below the 
apical filament uniseriate for I 0-15( -20) cells (Fig. 113B), 15-20 p.m in diameter with cells 
LIB 0.2-0.5, becoming 200-500 p.m in diameter in upper branches with longitudinal cell 
divisions, and 1-2 mm in diameter below where the branches become hollow, with a small
celled cortex (Fig. 1130) of phaeoplastic cells, more or less isodiametric and angular, 15-30 p.m 
across in surface view, and a medulla 1(-2) cells thick of large, clear, cells; phaeoplasts 
numerous per cortical cell, apparently without pyrenoids, with prominent physodes. Phaeo
phycean hairs scattered, mostly solitary, arising oppositely on young branches, 8-14/Lm in 
diameter. 

Microrhallus (as for the genus); unknown for Australian plants. 
Reproduction. Sori (Fig. 113A) scattered or more or less in whorls, subcircular and 

100-350 p'm across, with clusters of unilocular sporangia (Fig. lI3C,0) cut off from cortical 
cells, ovoid to pyriform, 45-55 p.rn long and 20-35 p.m in diameter, with similar or slightly 
more elongate paraphyses (Fig. 113C,0) present marginally or occasionally within the sorus, 
containing physodes and a few phaeoplasts. 

Type from the Isle of Bute, Scotland (Carmichael); in E. 

Distribution. Temperate N. Atlantic; southern New Zealand; Japan. 

In southern Australia, known from West Lakes, Adelaide, S. Aust., I m deep (Steffenson, 
20.x,1978; AOU, A49759); Southport, Tas., on jetty piles (Cribb 77.10, 23.ix.1950; AOU, 
AI6249); Coles Bay, Tas., uppermost sublittoral on Cau!ocystis cephalornithos (Womerslev, 
19.x.1986; AOU, A57213-"Marine Algae of southern Australia" No. 271); and from Pambula, 
N.S.W., in mangrove swamp (King & Wheeler, 28.ix.1983; UNSW, 15243; AOU, AS4426). 

S. attenuata may be an introduction to southern Australia, but may not have established 
itself at all the above localities. 

Genus STICTYOSIPHON Kuetzing 1843: 301 

Thallus (sporophyte) slender, much branched irregularly oppositely or verticillately for 
several orders, with long, uniseriate apices surmounted by a basally meristematic filament. 
Structure of branches becoming polystichous below by longitudinal cell divisions, with the 
inner and outer cells remaining in tiers in smaller branches, remaining solid or becoming 
hollow, with a small-celled monostromatic cortex and 3-5 large, inner, medullary cells; cells 
with numerous phaeoplasts, each with a pyrenoid. Phaeophycean hairs opposite, scattered or 
in whorls. 

,"'tierothal/us pulvinate or tufted, filamentous, branched, with erect filaments. 
Life histor\, diplohaplontic and heteromorphic, or direct from the sporophyte. 
Reproduction of sporophyte by plurilocular sporangia formed by subdivision of single or 
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Fig. 113. A-D. Stria ria attenuata (ADD, A49759). A. Diagram of thallus with sori and phaeophycean 
hairs. B. Apex of a branch with apical filament and showing segmentation. C. Surface view of part of 
a sorus of unilocular sporangia and paraphyses (shown with physodes and phaeoplasts). D. Transverse 
section of thallus showing cortical cells (with phaeoplasts and physodes) and a sorus of unilocular 
sporangia with a phaeophycean hair and two paraphyses (lightly stippled). E-J. Stictyosiphon soriferus 
(ADU. A53230). E. Apex of a branch with a terminal phaeophycean hair and part of long. uniseriate. 
filament. F. Lower part of branch with some longitudinal cell divisions and two lateral branches. G. 
Cell arrangement of older branch. H. Cells in subdivided tiers in older branch. I. Mature branch with 
surface view of plurilocular sporangia. J. Transverse section of branch with plurilocular sporangia in 
cortex and four large medullary cells. 



314 PUNCT ARIACEAE 

grouped cortical cells, protruding only slightly and without paraphyses; unilocular sporangia 
formed in similar positions in some species. 

Microthallus with plurilocular gametangia producing isogametes (Caram 1965, p. 134). 

Type species: S. adriaticus Kuetzing. 

A genus of four or five species, in the North Atlantic, Mediterranean and North Pacific 
(Naylor 1958). 

Stictyosiphon soriferus (Reinke) Rosenvinge 1935: 9, figs 9-19. Lewis 1983: 261. Naylor 1958: 
16, figs IC,D, 2C,D,G, 3C. Skinner & Womers]ey 1983: 63, figs IB, 2G-L. South & 
Hooper 1976: 24, figs 3-8. 

FIGS I09C, 113E-J 
Thallus (Fig. 109C) light to medium brown, 1O-15(-30)cm high, slender, terete, much 

branched irregularly alternately (frequently opposite when young), tapering gradually from 
base to apices; attachment by a small, discoid, rhizoidal holdfast, epilithic. Structure below 
the apical trichothallic filament uniseriate (Fig. 113E,F) for 10-50 cells, (10-)15-20 JLm in 
diameter with cells LIB 0.3-0.7, becoming polystichous (Fig. 113G,H) below and 30-40 JLm 
in diameter in upper branches, 200-400 IJ.m in diameter in lower branches, branches solid 
apart from oldest parts, with a monostromatic, small-celled, cortex of phaeoplastic cells, more 
or less isodiametric and angular, 15-30(-35) IJ.m across in surface view and LIB 1-2, and a 
large-celled medulla (Fig. II3}) of 3-5 rounded, isodiametric cells with smaller cells below 
the cortex in older branches; cells in tiers in young branches, less so in older parts with the 
cortical cells subdividing and 4-8 within the old cell wall; phaeoplasts numerous per cell, each 
with a pyrenoid, and with prominent physodes. Phaeophycean hairs numerous, usually solitary, 
scattered, 5-8(-10) IJ.m in diameter. 

Microthallus filamentous, pulvinate (unknown for Australian plants); macrothallus repro
duced directly (South & Hooper 1976). 

Reproduction. Plurilocular sporangia (Fig. 113I,J) in scattered patches, formed by subdi
vision of one or a small group of cortical cells and slightly raised above the cortex, 20-40 IJ.m 
across in surface view with 4-6 locules in face view, each 2-4 locules high, each locule 2-3 IJ.m 
across. 

Type from the West Baltic Sea; lectotype in KIEL (and BM) (Naylor 1958. p. 17). 

Distribution: North Atlantic; Mediterranean. 
In southern Australia, from Albany. W. Aust. to Port Phillip, Vic., in harbours. 

Selected specimens: Princess Royal Harbour, Albany, W. Aust., upper sublittoral (Womers!ey, 
21.viii.1979; ADU, A51388). Billy Lights Point, Port Lincoln, S. Aust., 12 m deep on Pinna 
(Shepherd, 23.viii.1975; ADU, A46532). Kirk Point, Port Phillip, Vic., uppermost sublittoral 
(Womersley, 30.viii.1981; ADU. A53230). 

S. soriferus is probably also an introduction from the North Atlantic. The above specimens 
agree with S. soriferus in having alternate branching, being solid throughout, in cortical cell 
size, and in having rounded phaeoplasts (Naylor 1958, p. 17). 

FAMILY PUNCT ARIACEAE (Thuret) Kjellman 

Thallus (sporophyte) unbranched, usually 5-50 em high, membranous, compianate, ligu
late to ovoid and solid or hollow, or terete to inflated and bullate and hollow. Growth initially 
from a trichothallic filament, soon becoming polystichous with diffuse divisions. Structure of 
a small-celled phaeoplastic cortex and medulla of cells of similar size or much larger. Phaeo
phycean hairs scattered. 

Microthallus (often gametophytes) minute, filamentous, branched, usually with occasional 
intercalary longitudinal divisions (otherwise recognised as Streblonema or Hecatonema). 

Life history diplohaplontic or direct via the microthallus. 
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Reproduction. Sporophyte with plurilocular and unilocular sporangia, transformed from 
cortical cells and swollen, or exserted from the cortex. 

A family of numerous genera (Wynne 1982, p. 122), with two present on southern 
Australian coasts, together with Hecatonema. The microthallic stages correspond to taxa of 
Slreblonema (Ectocarpaceae) and Hecatonema (see below), and can only be clarified by further 
culture studies, few of which have been reported in southern Australia. 

KEY TO GENERA OF PUNCT ARIACEAE 

I. Thallus 0.5-2 mm high and across, branched, with uniseriate or occasionally biseriate 
filaments bearing multiseriate plurilocular sporangia HECATONEMA 

I. Thallus usually over 2 em high and 0.5-6 em broad, inflated or compressed, polystichous 
throughout . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 2 

2. Thallus complanate, solid, (2-)4-6 cells thick, 1-6 em broad, with surface cells mostly 
similar in size to inner cells; plurilocular and unilocular sporangia developed from 
cortical cells, scattered, not or slightly protruding PUNCTARIA 

2. Thallus hollow, irregularly terete or bullate, or compressed with the sides closely 
adjacent, 0.5-5 em across, with the cortical cells distinctly smaller than the inner 
medullary cells; sporangia in sori with phaeophycean hairs, exserted from the cortex 

. . . . . . . . . . . . . . . . . . . . . . . . . . . ASPEROCOCCUS 

Genus HECATONEMA Sauvageau 1897: 248 

Thallus minute, filamentous and heterotrichous, with a basal disc of more or less compact, 
branched, radiating filaments, uniseriate but with frequent intercalary longitudinal divisions 
mostly parallel to the substratum, and erect, simple or usually branched, filaments from many 
but not all the disc cells, with occasional intercalary longitudinal divisions (especially where 
branches occur); sheathed phaeophycean hairs frequent, terminal or lateral on erect filaments: 
ascocysts present in some species. Cells with several discoid phaeoplasts, each with a pyrenoid. 

Reproduction by lanceolate to elongate-ovoid, multiseriate, plurilocular sporangia, pro
ducing zooids which reproduce the filamentous thallus directly, or which may give rise to 
parenchymatous thalli (of the Punctariaceae). Some species with unilocular sporangia (Loiseaux 
1970). 

Type species: H. maculans (Collins) Sauvageau. 

A genus of about 10 species (Pedersen 1984, p. 71), usually epiphytic, which are probably 
largely microthallic stages in the life histories of parenchymatous genera of the Punctariaceae, 
especially of Punctaria and Asperococcus (Clayton 1974, p. 793; Pedersen 1984, p. 60). 
Hecatonema has previously been placed in the Ectocarpaceae (e.g. Cardinal 1964, p. 75) or 
the Myrionemataceae (e.g. Loiseaux 1970). It is treated here as an independent genus pending 
further studies of Punctariaceae life histories in southern Australia. 

Hecatonema maculans (Collins) Sauvageau 1897: 248, figs 18-22. Cardinal 1964: 76. fig. 40. 
Clayton 1974: 790, figs 27-29. Kuckuck 1953: 319, figs 1-3. 
Phycocelis maculans Collins 1896: 459, pI. 278. 

FIG.lISA,B 
Thallus (Fig. 115A) brown, 0.5-2 mm high and across, with a basal disc of loosely to 

compactly arranged radiating, branched, filaments, 10-15 IJ.m in diameter with cells LIB 1-2, 
with occasional to frequent intercalary longitudinal divisions. Erect filaments (Fig. liSA) 
simple or usually irregularly branched, 12-181J.m in diameter with cells LIB 1-1.5(-2.5), with 
occasional intercalary longitudinal divisions; phaeophycean hairs terminal or lateral, with a 
basal sheath, 10-16 j.tm in diameter; cells (Fig. 115B) with several discoid phaeoplasts, each 
with a pyrenoid. Growth of disc filaments apical, of erect filaments intercalary. 

Reproduction. Plurilocular sporangia (Fig. 115A) frequent, multiseriate, sessile or pedicel
late on basal disc cells or more frequently on erect filaments, lanceolate and tapering to a 
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narrow, often uniseriate apex, occasionally branched or with short outgrowths, 60-
\1O(-125)!lm long and 20-32!lm in diameter, with the zooids reproducing the filamentous 
thallus directly or the latter becoming parenchymatous and Punctaria or Desmotrichum-like 
(Clayton 1974, p. 793). 

Type from Spectacle I., Penobscot Bay, Maine, U.S.A., in a shallow pool on Rhodymenia 
palmata; in NY? 

Distribution: Widely distributed in temperate seas. 
In southern Australia known from Apollo Bay, Vic., on Asperococcus bullosus on 

Heterozostera in lower eulittoral pools (Womersley, 13.x.1985; ADU, A56893); Point Lonsdale, 
Vic., on Xiphophora chondrophylla (Clayton, l.iv.1971; MELU, 20849; ADU, A43054); Flin
ders, Vic. (Clayton, 18.i.1971; MELU, 21058); and probably Woodbridge, Tas., on Ecklonia, 
upper sublittoral (Skinner, 24.ii.1978; ADU, A49186). Clayton (1974, p. 790) records H. 
maculans as epiphytic on several green, brown and red algae. 

Hecatonema maculans is probably more widespread on southern Australian coasts than 
the above records indicate. 

Genus Pt:NCT ARIA Greville 1830: xlii, 52 

Thallus (sporophyte) complanate, solid, simple or occasionally lacerate, thin, membranous, 
usually 5-30 em long and 2-8 em broad, ovate to Iigulate with a cuneate base and small 
rhizoidal holdfast. Growth initially from a trichothallic apex, soon becoming diffuse. Structure 
(2-)4-6 cells thick, the outer layer phaeoplastic and mostly similar in size to the inner cells; 
phaeoplasts numerous, each with a pyrenoid. Phaeophycean hairs scattered, single or in small 
groups, on the surface or margin. 

Microthallus streblonemoid. filamentous, branched. 
Life history usually direct from the sporophyte via the microthallus. 
Reproduction. Plurilocular sporangia scattered or clustered, developed from cortical cells, 

swollen and protruding slightly, with numerous locules. Unilocular sporangia scattered, trans
formed from cortical cells, swollen. Zooids from both types of sporangia reproducing the 
macrothallus directly or via the microthallus. 

Lectotype species: P. plantaginea (Roth) Greville. 

A genus of 10-15 species, in temperate and cooler seas. 

Punctaria is similar in form to Petalonia, but differs in having cortical and medullary 
cells of similar size, several phaeoplasts per cell, and in having the reproductive organs 
developed in single cells, not in extensive sori. 

Punctaria latifolia Greville 1830: 52. Clayton & Ducker 1970: 293, figs 1-10. Hamel 1937: 
211, fig. 44( 1,2). Harvey 1846: pI. 8. Lindauer et al. 1961: 254, fig. 64(1-4). Womersley 
1967: 246. 

FIGS 114A, 115C,D 
Thallus (Fig. 114A) medium brown, complanate, simple, ovate to Iigulate, usually 5-20 

(-30) em long and (1-)2-6 em broad, margin smooth to undulate, with a short, slender, stipe 
and cuneate base, arising from a small, discoid, rhizoidal holdfast (0.5-)1-2(-3) mm across; 
epiphytic (usually on Posidonia or Heterozostera) or epilithic. Growth diffuse. Structure 
(2-)4-6 cells and 80-120!lm thick (Fig. 115D), with a medulla 2-4 cells thick with few 
phaeoplasts, and a monostromatic cortex of isodiametric cells mostly of similar size to the 
medullary cells, 15-25!lm across in surface view (Fig, lI5A), each with several discoid to 
irregularly shaped phaeoplasts each with a pyrenoid. Phaeophycean hairs (Fig. 115C,D) scat
tered, single or in small groups, 7-IO!lm in diameter. 

Microthallus filamentous, much branched, clumped, producing macrothalli directly. 
Reproduction. Plurilocular and unilocular sporangia (Fig. 115e,D) scattered (or the former 

clustered), developed from cortical cells, with plants bearing both types or only plurilocular 
sporangia. Plurilocular sporangia present throughout the year, conical and projecting above 
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Fig. 114. A. Punctaria lati/olia (ADU, A54509). B. Asperococcus compressus (ADU, A57205). C. 
Asperococcus bullosus (ADU, A56299). D. Asperococcus jistulosus (ADU, A57146). 
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the thallus surface (Fig. 115D), 20-40 j.Lm across in surface view with 8-24 locules in 6-10 
tiers. locules 2-4 j.Lm across. Unilocular sporangia present May to December, single, scattered. 
ovoid, 30-70 j.Lm in diameter. 

Microthalli with plurilocular sporangia in erect filaments, with the zooids producing 
macrothalli or further microthalli. 

Type from Sidmouth, England (Griffiths); in E. 

Distribution: Widely distributed in cooler temperate waters. 
In southern Australia, from Aldinga, S. Aus!. to Port Phillip, Vic. and the north and east 

coasts of Tasmania. 

Selected specimens: Aldinga, S. Aust, upper sublittoral pools on Heterozostera (Gordon. 
14.x.1968; ADU, A32867-H Marine Algae of southern Australia" No. 51). Port MacDonnell, 
S. Aus!., uppermost sublittoral on Heterozostera (Womersley. l7.v.1983; ADU, A54509-
"Marine Algae of southern Australia" No. 51 a). Brighton, Port Phillip, Vic. (Harvey, Alg. 
Aust. Exsicc. 64F, in NSW). Mornington, Vic. (Clayton, Aug. 1 969-Clayton & Ducker 1970, 
p. 293). Low Head, Tas. (Perrin, May 1940; ADU, A47128). Louisville, Prosser Bay, Tas., on 
Helerozoslera (Olsen, 6.ix.1967; ADU, A31966). 

P latifolia is probably more widespread, in sheltered situations, than indicated by the 
above records. 

Genus ASPEROCOCCUS Lamouroux 1813: 277 

Thallus (sporophyte) simple, hollow, terete to irregularly inflated or bullose, or ligulate 
and compressed with the sides closely adjacent but not united, membranous, usually 5-100 cm 
long and 0.2-5 cm broad, with a slender base and a small, discoid, holdfast. Growth diffuse. 
Structure of membrane 3-4 cells thick. with a small-celled, phaeoplastic cortex and larger 
celled medulla. with several cortical cells overlying each medullary cell; phaeoplasts numerous. 
each with a pyrenoid. Phaeophycean hairs numerous, scattered. 

Microthallus filamentous, branched. 
Life history diplohaplontic and heteromorphic, or direct. 
Reproduction. Unilocular sporangia in discrete, scattered, rounded sori, accompanied by 

phaeophycean hairs and paraphyses, with the clavate sporangia exserted from the cortex. 
Plurilocular sporangia occasional, in the same or similar sori. 

Microthalli hecatonemoid. with plurilocular gametangia producing isogametes or germi
nating parthenogenetically (Knight et al. 1935). 

Lectotype species: A. bulfosus Lamouroux. 

A genus of 4-5 species, widely distributed in sheltered waters. 

KEY TO SPECIES OF ASPEROCOCCUS 

1. Thallus flat, 10-20(-25) cm long, (1-)1.5-3 cm broad and 250-500 ILm thick, with a narrow 
internal cavity crossed by filaments . I. A. compressus 

I. Thallus terete to irregularly inflated or bullate, with a large cavity ... 2 

2. Thallus 2- 10 cm in diameter, irregularly bullose, broadening suddenly from a short, 
slender, stipe 2. A. bullosus 

2. Thallus 2-10 mm in diameter, terete, expanding gradually from the short stipe 
3. A. fistlilosus 

L Asperococcus eompressus Griffiths ex Hooker 1833: 278. Harvey 1846: pI. 72. Knight et 
al. 1935: 86. Sauvageau 1895: I, fig. I; 1929: 366, figs 15-17. 
lfaloglossum compressum (Griffiths) Hamel 1937: 225. 

FIGS 114B, 115E,F 
Thallus (Fig. 114B) medium brown, flat, 10-20(-25) em long, (1-)1.5-3(-4) cm broad and 

250-500 j.Lm thick with slightly thicker margins, linear or tapering slightly above with a rounded 
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Fig. J 15. A,B. Hecatonema maculans (ADU, A36893). A. Part of thallus with prostrate and erect 
filaments, longitudinal intercalary divisions, phaeophycean hairs, and plurilocular sporangia. B. Cells 
of an erect filament with phaeoplasts. C,D. Punctaria lati/olia (ADU, A32867). C. Surface view of 
thallus with a hair tuft (lower right), and plurilocular and unilocular sporangia. D. Transverse section 
of thallus with phaeophycean hairs and plurilocular and (onc) unilocular sporangia. E,F. AsperococclIs 
compressus (ADU, A57205). E. Surface view of thallus and a sorus, with phaeophycean hairs. paraphyses 
and unilocular sporangia. F. Transverse section of thallus showing cavity crossed by filaments. and a 
sorus with phaeophycean hairs, paraphyses and unilocular sporangia. 
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to truncate (often disintegrating) apex, tapering below to a cuneate base, a short slender stipe 
3-10 mm long, and with 1-4(-8) fronds arising from a small discoid holdfast 1-3 mm across; 
epilithic. Structure with the two membranes lying closely adjacent with a slight central cavity 
crossed by irregular filaments of long cells (Fig. 115F); membrane 3-4 cells thick, with a 
cortex of small phaeoplastic cells, several overlying each of the larger inner cells; cortical cells 
more or less in rows, angular, isodiametric, mostly 8-12 .urn across in surface view (Fig. liSE), 
each with several discoid phaeoplasts each with a pyrenoid. Phaeophycean hairs in scattered 
groups, 8-12.um in diameter. 

Micro/hal/us (Sauvageau 1929) filamentous, branched, haplostichous becoming poly
stichous. 

Reproduction. Sori (Figs 114B, 115E,F) densely scattered over the thallus surface, circular 
to ovoid, mostly 0.5-1 mm across, containing sessile, ovoid, unilocular sporangia (Fig. 115F) 
40-60.um long and 30-40.um in diameter, together with slightly clavate paraphyses 2-3 cells 
long, the end cell 16-22.um in diameter, and phaeophycean hairs. Plurilocular sporangia rare 
(Sauvageau 1895, fig. I). 

Microthalli with unilocular and plurilocular sporangia, producing the macrothallus (Knight 
el al. 1935, p. 87). 

Type from Sidmouth, England (Griffiths); in BM. 

Distribution: Britain, Europe, Mediterranean, South Africa. 
In southern Australia, known only from the two localities below. 

Known specimens: Gloucester Reserve, Williamstown, Port Phillip, Vic. (Kraft, 27.iii.1976; 
MELU, A35177-8). Flinders, Vic., ocean side (Cla}'ton, II.viii.1986; MUCV Algae 2306; ADU. 
A57205) and earlier collections in MUCV. 

A. compressus was first collected and recognised by Dr M.N. Clayton. and it is still known 
only from the Flinders and Port Phillip specimens. They agree well with the species. and may 
well be an adventive which has become established on this part of the Victorian coast. 

2. Asperoeoeeus bullosus Lamouroux 1813: 277, pI. 12 fig. 5. Hamel 1937: 223. Knight et al. 
1935: 91. Kylin 1947: 75, fig. 60E,F, pI. II fig. 38. Lindauer et al. 1961: 260, pI. 4. 
Rosenvinge & Lund 1947: 41, fig. 14. Womersley 1967: 243. 
VIva tumeri Dillwyn in Smith & Sowerby J 8 J 3. pI. 2570. 
Asperococcus turneri (Dillwyn in Smith & Sowerby) Hooker 1833: 277. Clayton 1982: 
114. Harvey 1846: pI. II. 

FIGS 114C, llM,B, 117A 
Thallus (Fig. 114C, 117 AJ medium to dark brown, membranous, hollow and irregularly 

inflated to bullose, (3-) 10-70(-100) em long and (1-)2-8(-12) em in diameter, with a small 
holdfast 0.5-2 mm across, and a short, slender stipe 2-10 mm long, expanding suddenly to 
the inflated thallus; usually epiphytic on Posidonia. Structure of membrane (Fig. 116A,B) 120-240 
(-300).um and 3-5 cells thick, with a cortex of small phaeoplastic cells, several overlying each 
of the larger medullary cells; cortical cells more or less in rows, angular, isodiametric, 20-35 .urn 
across in surface view (Fig. 116A), each with several discoid phaeoplasts with 1-2 pyrenoids. 
Phaeophycean hairs single or in small groups, 16-20.um in diameter. 

Micro/hallus (unknown in Australia) filamentous, branched. 
Reproduction. Sori (Fig. 116A,B) of sporangia rounded to elongate, scattered moderately 

densely, 100-350.um across, containing sessile. pyriform to clavate, unilocular sporangia 
30-40.um long and 20-30.um in diameter, and sessile, ovoid, plurilocular sporangia (usually 
in the same sorus) 40-60.um long and 30-40.um in diameter. together with a few phaeophycean 
hairs and clavate paraphyses 2(-4) cells long, the end cell 20-25.um in diameter with dense 
physodes. 

Microthalli with plurilocular gametangia producing isogametes (Knight et al. 1935, p. 93. 
fig. I); or reproducing the macrothallus directly (Clayton 1982, p. 114) from zooids from 
unilocular sporangia. 

Type from "MediI. Gall."; in Herb. Lamouroux. CN. 
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Fig. 116. A,B. Asperococcus bullosus (ADU, A30833). A. Surface view of thallus with a sorus of 
phaeophycean hairs, paraphyses, and three unilocular sporangia with spores. B. Transverse section of 
thallus with a sorus with phaeophycean hairs. paraphyses and young and mature unilocular sporangia. 
C,D. Asperococcus flstulosus (ADU, A57146). C. Surface view of thallus with a sorus of phaeophycean 
hairs, paraphyses, and young and mature unilocular sporangia. D. Transverse section of thallus with a 
sorus with paraphyses (one branched), phaeophycean hairs and uniloeular sporangia. 
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Distribution. Widely distributed in temperate seas. 
In southern Australia, from Rottnest 1., W. Aus!. (probably further north) to Pittwater, 

N.S.W., and the north and east coasts of Tasmania, epiphytic on Posidonia and Amphibolis 
usually in shallow, sheltered waters but extending to 22 m deep. 

Selected specimens: Green l. Bay, Roltnest 1., W. Aust., on Posidonia sinuosa, drift (Parsons. 
7.xii.1984; ADU. A56299). Frenchman Bay, Albany, W. Aus!., on P. sinuosa, drift (Parsons, 
18.xi.1968; ADU, A33232). Pearson L, S. Aust., on P. angustifolia, 20 m deep (Carrodus. 
18.ii.1960; ADU, A24500). Coffin Bay, S. Aus!., on P. sinuosa, 3-4 m deep (Womersley, 
4.xii.1975; ADU, A46933). N. Spencer Gulf, S. Aust., on P. australis and Amphibolis antarctica, 
0-1 m deep (Shepherd, 4.ix.1973; ADU, A44095, A44096 resp.) American R. inlet, Kangaroo 
I., S. Aust., on P. australis, upper sublittoral (Womersler, 26.viii.1948; ADU, A8689). Pelican 
Lagoon, American R. inlet, S. Aus!., drift (Womersley, 27.x.1966; ADU, A30833). Crawfish 
Rock, Westernport Bay, Vic., on Heterozostera, upper sublittoral (Kraft & A1in Thein. 
24.viii.1971; ADU, A39357-"Marine Algae of southern Australia" No. 49). Low Head, Tas. 
(Crosbr, 9.xii.1934; ADU, A50103). Eden, N.S.W. (Lucas, Jan. 1910; NSW). Pittwater, N.S.W. 
(Harada, 22.x.1975; NSW). 

Both A. buffosus and A. turneri have been recognised as names for this species, the former 
on the Continent and the latter in Britain. According to Stafleu & Cowan (1979. p. 741), A. 
bullosus Lamouroux (1813) was published in August that year. and Viva turneri Dillwyn in 
Smith & Sowerby has the plate dated Nov. I, 1813, with the volume published between 
I March 1813 (pI. 2521) and 1 March 1814 (pI. 2592). A. bullosus clearly has priority. The 
plate of Viva turneri may include both A. bullosus (on the left) and A. fistulosus (on the right). 

3. Asperococcus fistulosus (Hudson) Hooker 1833: 277. Knight et al. 1935: 87. Pedersen 1984: 
18. 
A. echinatus (Mertens ex Roth)Grevilie 1830: 50, pI. 9. Hamel 1937: 222, fig. 43, vii. 
Harvey 1848: pI. 194. Rosenvinge & Lund 1947: 43, fig. 15. Taylor 1957: 169, pIs 
15 fig. 7,16 figs 5,6. 

FIGS 114D, 116C,D 
Thallus (Fig. 114D) light to medium brown, simple, membranous. hollow, terete. usually 

(5-)1O-20cm long and (2-)3-10 mm in diameter, tapering slightly to the apex and gradually 
to the small, discoid, rhizoidal, holdfast 100-300 tim across; epiphytic on Heterozostera and 
rarely on larger algae (e.g. Scaberia). Structure of membrane (Fig. 116D) 120-200 tim and 
2-3(-4) cells thick, with a cortex of small phaeoplastic cells with several overlying each of the 
larger medullary cells; cortical cells more or less in rows, angular, isodiametric, (15-)20-40 tim 
across in surface view (Fig. 116C), each with several discoid to elongate phaeoplasts with 
1(-2) pyrenoids. Phaeophycean hairs single or clustered, 14-20 tim in diameter. 

lvlicrothallus (unknown in Australia) filamentous, branched, hecatonemoid (Pedersen 
1984, p. 18, figs 8,9). 

ReproductIOn. Sori (Fig. 116C,D) rounded to elongate, densely scattered over the surface. 
200-500 tim across, containing pyriform to globular. sessile, unilocular sporangia 45-100 tim 
long and 40-70/J.m in diameter, together with phaeophycean hairs and numerous, relatively 
straight, paraphyses, 150-250 tim and 3-8 cells long, 22-28 tim in diameter with the cells 
LIB 1-1.5. Plurilocular sporangia unknown. 

Microthalli with plurilocular sporangia producing zoospores which reproduce the micro
thallus (Knight et al. 1935, p. 87; Pedersen 1984. p. 18). 

Type from England. 

Distribution: Temperate N. Atlantic. 
In southern Australia, from American R. inlet, Kangaroo I., S. Aus!. to Apollo Bay, Vic. 

and the S.E. coast of Tasmania, in sheltered bays (probably more widespread than known 
records indicate). 

Selected specimens: American R. inlet, Kangaroo I., S. Aust., on outer tidal flats on 
Heterozostera (Womersley, 2.ix.1946; ADU, A3996); on Scaberia on red buoy (Womersler. 
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Fig. 117. A. Asperococcus bullosus (ADU, A30833). B. Lessonia corrugata (ADU. A54525). 
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3I.x.1947; ADU, A6091); on Heterozostera near inlet mouth. upper sublittoral (Womersley, 
23. viii.1948; ADU, A8569); on Heterozostera, 0-1 m deep near Muston (McKelvey, 8.ix.1986; 
ADU, A57 I 46). Investigator Strait, S. Aust., 31 m deep, 35°28'S, I3r l7'E (Watson, 23.i.1971; 
ADU, A41112). Apollo Bay, Vic., on Heterozostera in low eulittoral pools (WomersleJl, 
l3.x.1985; ADU, A56892). Stewarts Bay, Port Arthur, Tas., 1-2 m deep on HeterozoSlera 
(Womersley, 16.x.1986; ADU, A57257). Southport, Tas., drift (Gordon, 14.i.1966; ADU, 
A3001l). 

A. fistulosus differs from A. bullosus in dimensions, in usually (but not always) tapering 
gradually to the holdfast, in having only unilocular sporangia, and in the paraphyses which 
are more frequent and 3-6(-8) cells long in the former, compared with usually only 2 cells 
long in the latter. Difficulties in separating these species on form have been commented on 
by Knight et al. (1935, pp. 83-85), and the differences in paraphyses need further study since 
ADU, A57257 includes abundantly fertile plants with 4-6(-8) celled paraphyses together with 
less fertile plants with mostly 2-3 celled paraphyses, occasionally to 5 cells long. 

A. fistulosus (based on Ulva fistulosa Hudson 1778, p. 569) appears to be the earlier name 
for this species which has been more commonly known as A. echinatus (Mertens ex Roth) 
Greville. 

ORDER LAMINARIALES Kylin "kelps" 

Thallus (sporophyte) comparatively large, usually 1-5(-30) m high, clearly differentiated 
into a holdfast (usually with haptera), a cylindrical to compressed stipe, and flattened, often 
branched, lamina, and in some genera with pneumatocysts (vesicles). Growth intercalary, in 
the region (the transition zone) at the top of the stipe or base of the lamina and also at the 
base of laterals when present, or below the apices of long fronds and involving lengthwise 
splitting to form elongate blades. Thallus increasing in thickness by a surface meristoderm. 
Structure polystichous, internally differentiated into an inner medulla of filaments or hyphae 
(in some taxa with some similar to sieve tubes and conductive) and an outer cortex of several 
layers of isodiametric to elongate cells becoming progressively smaller to the outside, with a 
surface meristoderm. Phaeoplasts numerous in outer cells, discoid, generally without pyrenoids. 
Phaeophycean hairs absent. 

Gametophytes microscopic, filamentous, branched. 
Life history diplohaplontic with a large, conspicuous sporophyte and microscopic fila

mentous gametophytes. 
Reproduction. The sporophyte by unilocular meiosporangia (intermixed with clavate 

paraphyses) in extensive sori on the lamina or on sporophylls, producing 16-64 motile 
zoo(meio)spores. The gametophytes dioecious, oogamous. 

This is essentially a cold-water order, richly developed in the cold temperate and Arctic 
waters of the northern hemisphere, less so in the southern hemisphere and absent from the 
Antarctic (Moe & Silva J977a). 

Four families are recognised, two of which (with three genera) occur on southern Austra
lian coasts where they can be conspicuous elements of the mid to upper sublittoral zones. 

KEY TO FAMILIES OF LAMINARIALES 

I. Longitudinal splits extending through the transition zone of young or mature fronds, with 
several to numerous fronds or blades, each with its own stipe, from the holdfast; sori on 
blades borne on the holdfast .... LESSONIACEAE 

l. Longitudinal splits absent; the holdfast bearing a single stipe and blade, with laterals arising 
from the transition zone; sori on the central blade or on the laterals ... ALARIACEAE 
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FAMILY LESSONIACEAE Setchell & Gardner 

Thallus (sporophyte) erect or with more or less erect fronds arising from a prostrate 
holdfast, much divided. Holdfast much branched, with terete or compressed, robust, haptera 
arising from the base of the stipes. Fronds arising by splitting in the transition region when 
young, in some genera (Macrocystis) with laterals arising from the apex oflong fronds. Laterals 
(blades) simple, Iigulate, fiat, usually with a spinous margin, often longitudinally corrugate. 
with or without pneumatocysts. Structure with a relatively broad, central, medulla of filaments 
and hyphae, including some sieve-tube like elements (especially in the stipes), and an outer 
small-celled cortex with a surface meristoderm which continues activity at margins of blades 
and in pneumatocysts and stipes. 

Gametophytes microscopic, filamentous, dioecious, the female less branched and with 
larger cells than the male. 

Reproduction of the sporophyte involving surface sori of unilocular sporangia (with 
paraphyses) on blades close to the holdfast. Gametophytes oogamous. 

A family of some 8 genera, including some of the longest of all algae (e.g. Macrocystis, 
Nereocystis), particularly well developed on the Pacific coast of North America. In southern 
Australia two genera occur. 

KEY TO GENERA OF LESSONIACEAE 

1. Thallus with a prostrate stoloniferous holdfast with short stipes and simple, Iigulate. 
longitudinally corrugate blades 0.5-2 m long .. LESSONIA 

I. Thallus with a much branched holdfast of haplera, producing many erect fronds with long 
terete stipes bearing ligulate, smooth to corrugate, blades essentially on one side of the 
stipe, and each with a basal pneumatocyst MACROCYSTIS 

Genus LESSONIA Bory 1825b: 23 

Thallus 1-4 m high, with a discoid, divided and becoming conical, or Iigulate holdfast 
attached by branched haptera, with the stipe branched from the base or above, often twisted, 
with each branch bearing a blade; pneumatocysts absent. Growth by splitting near the base of 
the blades, extending through the transition region. Blades simple, 0.5-2m long and 1-5 
(-8) cm broad, ligulate to irregularly elongate-ovate, flat, margins entire to spinous, surface 
smooth to rugose or corrugate. Structure with a central, filamentous medulla, extensive cortex 
of relatively small cells with or without mucilage cavities, and outer layer of meristoderm; 
outer cells densely phaeoplastic. 

Reproduction by unilocular sporangia (with paraphyses) in extensive sori on the surface 
of the blades. 

Gametophytes dioecious, filamentous, oogamous. 

Type species: L. f/avicans Bory. 

A genus of about 6 species (Searles 1978; Villouta & Santelices 1986), mainly South 
American and subantarctic in distribution, with one species in New Zealand and one in 
Tasmania. 

The species of Lessonia differ in the nature of the holdfast, the extent of stipe development 
(from slight in L. corrugata to a massive "trunk", much branched above, in some S. American 
species), the form of the blades, and the presence or absence of mucilage cavities in the blades. 

Lessonia corrugata Lucas 1931: 410. Womersley 1967: 247. 
PLATE 4 fig. 1; FIGS 117B, 121A-C 

Thallus (PI. 4 fig. I; Fig. 117B) dark brown, 0.5-2 m high, with numerous blades from 
the holdfast; epilithic. Holdfasl entangled, of compressed prostrate branches 3-10(-20) mm 
broad, often anastomosing, and producing subterete haptera mainly from their margins. Stipes 
becoming erect from the holdfast branches, (1-)2-20(-35) cm long, 1-5 times subdichotomous, 
compressed, (2-)4-15 mm broad. Blades arising by basal splitting, entire and smooth when 
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Fig. 1I8. Macrocyslis pyri{era (ADU, A56452). A. Falcate terminal blade and developing laterals. B. 
Holdfast in sectional view (after Womersley 1954a. pI. 4). 
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young, becoming 0.5-2 m long and (0.5-)1-3(-4.5)cm broad, linear, with coarse, marginal, 
basally broad, upwardly curved, spines 2-6 mm long, surface with 4-1O{-15) deep longitudinal 
corrugations (Fig. 121 A), with the terminal end of the blades disintegrating. Pneumatocysts 
absent. Structure (Fig. 121 B,C) of blades with a central filamentous medulla, a cellular cortex 
and a surface meristoderm of isodiametric cells, 4-6.um across in surface view, and LIB 1-2 
in sectional view; mucilage cavities (Fig. 121 A) small, 1-3 in sectional view in the cortex on 
the convex side of the corrugations. 

Reproduction by linear sori of sporangia and paraphyses in the concavities of the corru
gations (Fig. 12IB), inconspicuous, with clavate paraphyses 30-80.um long and 6-10 JLm in 
diameter, packed with physodes, and shorter clavate sporangia (Fig. 121 C) 40-60.um long and 
7-IO.um in diameter. 

Gametophytes unknown. 

Type from Port Arthur, Tas., 8-10 m deep (Lucas, Sept. 1931); in Herb. Lucas, NSW. 

Distribution: Around Tasmania, in situations of moderate to strong water movement, usually 
from low tide level to 7 m deep, but at Eddystone Rock, off S.E. Tasmania, extending to 
more than 18 m deep (Edgar 1984, p. 176). 

Selected specimens: West Head, Stanley, N. Tas., upper sublittoral (Bennett, 30.i.1955; ADU, 
A20587). Cape Sorell, Tas., sublittoral fringe (Bennett, 4.ii.1955; ADU, A20596). Orford, Tas., 
0-3 m deep (Shepherd, lO.ii.l970; ADU, A35674). Renard Point, Frederick Henry Bay, Tas., 
0-3 m deep (Shepherd, 13.ii.1970; ADU, A35562). Safety Cove, Port Arthur, Tas., uppermost 
sublittoral (Parsons & Womersley, 3I.x.1982; ADU, A54525-"Marine Algae of southern 
Australia" No. 264). Taroona, Hobart, Tas., upper sublittoral (Womersley, 13.i.1949; ADU, 
10123). 

L corrugata is distinguished by the well-defined longitudinal corrugations on the narrow 
blades. It is most closely related to the smooth-bladed L variegata J. Agardh from New 
Zealand. 

Genus MACROCYSTIS C. Agardh 1820: 46 

Thallus usually 3-30(-100) m long, with a much branched holdfast of subdichotomous 
haptera, usually becoming conical, bearing numerous erect fronds. Growth of young blades by 
splitting through the transition region, becoming sub-terminal as the blades develop from the 
falcate apices, with each lateral developing a basal pneumatocyst. Stipes long (1-30 m), terete, 
bearing blades unilaterally. Blades (laterals) simple, 0.3-2 m long and usually 2-10 cm broad, 
relatively thin, ligulate, margins usually spinous, surface smooth to rugose, with a large, basal 
subspherical to elongate pneumatocyst. Structure of a central, filamentous medulla with sieve
tube like elements (especially in the stipes), and an extensive cortex of relatively small cells 
with a surface meristoderm; outer cells densely phaeoplastic. 

Reproduction by unilocular sporangia (with paraphyses) in ovate to subcircular or irregular 
sori on basal blades adjacent to the holdfast. 

Gametophytes dioecious, filamentous, oogamous, the female less branched and with larger 
cells than the male. 

Lectotype species: M. pyrifera (Linnaeus) C. Agardh. 

Numerous species have been described in Macrocyslis, but these were reduced to three 
by Womersley (I 954a). Since then, M. laevis Hay (1986) has been described from Marion 
Island in the southern Indian Ocean. 

KEY TO SPECIES OF MACROCYSTIS 

1. Mature holdfast consisting of one(-3) central, terete to slightly compressed, erect axes (the 
base of the stipe) from which dichotomous haptera arise on all sides; blades usually 5-\5 cm 
broad; splitting apex broadly falcate, with 8-20 partially separate young blades 

, , . , . , , 1. M. pynfera 
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I. Mature hold fast consisting of stoloniferous branches, several to many in each holdfast, 
slightly compressed and 4-8(-10) mm across, producing haptera mainly from their sides; 
blades usually 1-2.5(-5) cm broad; splitting apex narrowly falcate, with 2-8 partially separate 
young blades .. 2. lvl. angust(folia 

1. Macrocystis pyrifera (Linnaeus) C. Agardh 1820: 47. Cribb 1954: I, figs 1-4,7. Harvey 
1862: pI. 202. Skottsberg 1907:80, pI. 9. Womersley I 954a: 118, pIs 1,3,4; 1967: 248. 

FIGS lIS, l2lD,E 
Thallus (Fig. 118A) medium to dark brown, usually 4-10(-20) m high, bearing many 

fronds with broad blades from the holdfast. Hold/ast (Fig. 118B) conical, 10-50 cm high and 
across, with one or a few central erect stipes bearing on all sides cylindrical, subdichotomous 
haptera 2-4 mm in diameter; epilithic. Stipe 3-6 times subdichotomous shortly above the 
holdfast, branches terete to compressed, 3-8(-10) mm in diameter, 4-10 m long with the upper 
parts bearing blades unilaterally. Terminal blades (Fig. liSA) usually broadly falcate, with 
8-20 young lateral blades in progressive stages of differentiation by splitting; terminal blade 
and attached segments LIB 1-5. Lateral blades broadly lanceolate to ligulate, basally con
stricted, 30-150cm long and usually (3 -)5-15cm broad, smooth to rugose with denticulate 
margins with slender teeth 2-6(-9) mm long, basally stipitate with an elongate-ovoid to 
pyriform (or occasionally subspherical) pneumatocyst, usually 4-12 cm long and 1-4 cm in 
diameter. Structure of blades with a central filamentous medulla and cortex of isodiametric 
to elongate cells, with an outer meristoderm; stipes (Fig. 121 D) with an outer medulla 
containing sieve-tube like elements running longitudinally amongst the hyphae, and with 
numerous, small, mucilage canals with secretory cells in the outer cortex. 

Reproduction from rounded to irregular, dark brown, sori (Fig. 121E) on small basal 
blades attached to the lower stipes; unilocular sporangia clavate, 30-60 Ji,m long and 6-10 /Lm 
in diameter, accompanied by longer clavate paraphyses 40-75/Lm long and 6-10 /Lm in 
diameter, with a gelatinous covering to the sorus. 

Gametophytes 100-300 Ji,m across, filamentous, the female with few branches and rela
tively broad cells, forming eggs in terminal cells, the male much branched, slenderer, with 
small, lateral antheridia. 

Type from "oceano Aethiopica" (southern Atlantic); in LINN, 1274.59? (see Womersley 
1954a, p. Ill). 

Distribution. The subantarctic region; New Zealand; South America north to Callao, Peru, 
and to about 50 0 S on the east coast; Pacific North America from Magdalena Bay, Baja, 
California to the Monterey Peninsula, California. 

In southern Australia, on the east and south-east coast of Tasmania, with drift specimens 
occasional on Victorian or South Australian coasts. 

Selected specimens: Port Elliot, S. Aust., drift (Womersley, 7.iii.1959; ADU, A22192). 
Bluestone Bay, Freycinet Pen., Tas., 10-12 m deep (Brown, McGeary & Womersley,4.xi.1982; 
ADU, A56452). Port Arthur, Tas., sublittoral (Cribb, 29,iii.l950; ADU, AI6378). Great Taylor 
Bay, Bruny I., Tas., 2-7 m deep (Shepherd, 7,ii.1970; ADU, A35551). 

M. pyri/era appears to be confined to south east Tasmania in southern Australia (see 
comments following M. integri/olia), occurring mainly in deeper water, where it is dominant 
in depths of 8-22 m (Edgar 1984, p. 179). 

2. Macrocystis angustifolia Bory l826b: 10; l826c: pI. 8. Womersley I 954a; 119, pIs 2,5,6; 
1967: 247. 

FIGS 119, 121F-H 
Thallus (Fig. 119A) medium to dark brown, 2-6(-10) m long, with several fronds, bearing 

narrow blades, from the holdfast. Hold/ast (Fig. 119B) broadly conical, (5-)10-30 cm high and 
across, composed of entangled, terete or slightly flattened stoloniferous branches 4-8(-10) mm 
across with subdichotomous haptera arising on all sides but more so along the lateral margins: 
epilithic. Stipes arising from the stoloniferous holdfast branches, several from each holdfast, 
each with 1-3 subdichotomies, terete, 3-5 mm in diameter, above 2- \0 m long with unilateral 
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A 

B 

Fig. 119. Macrocystis angustifolia (ADU, Al 1008). A. Narrowly falcate terminal blade and developing 
laterals (after Womersley 1954a, pI. 2), B. Holdfast, partly dissected showing rhizomatous nature (after 
Womersley 1954a, pI. 5), 
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blades. Terminal blades (Fig. 119A) usually narrowly falcate, with 2-8 young lateral blades in 
progressive stages of differentiation; terminal blade and attached segments LIB 6-10. Lateral 
blades (Fig. 119A) Iigulate, 20-100 cm long and (0.5-)1-2.5(-5) cm broad, smooth to rugose, 
with denticulate margins, teeth 1-5 mm long, basally stipitate with pyriform to very elongate 
pneumatocysts, (1-)3-20 cm long and (0.5-)1-3 cm in diameter. Structure of blades with a 
central, narrow, filamentous medulla and a broader cortex of isodiametric cells with a surface 
meristoderm; stipe with an outer medulla containing sieve-tube like elements running longi
tudinally amongst the hyphae, and with numerous, small, mucilage canals with secretory cells 
in the outer cortex. 

Reproduction from rounded to elongate sori (Fig. 121F) on small blades attached to the 
lower stipes, usually covering most of the width of the blade; unilocular sporangia clavate, 
30-50 J.Lm long and 7-10 J.Lm in diameter, accompanied by larger paraphyses 60-90 J.tm long 
and 6-10 J.Lm in diameter, with a gelatinous covering to the sorus. 

Gametophytes 100-300 J.Lm across, filamentous, the female (Fig. 121G) with few branches 
and cells mostly 10-15 J.Lm in diameter, forming eggs in terminal cells, the male (Fig. 121 H) 
much branched, cells 5-8 J.Lm in diameter, with small, lateral antheridia. 

Type from "Nouv. Holl." (La Billardiere); in Herb. Bory, Pc. 

Distribution: From Margaret Brock reef, Cape Jaffa, S. Aust., to Walkerville, Vic. (with drift 
plants as far north as Bondi, N.S. W.), and the north and N. W. coasts of Tasmania, from low 
tide level to 10 m deep. Drift specimens are also known from Kangaroo I. and the southern 
gulf region in South Australia, between Dec. and April, brought from Robe or further south 
by the summer current from Tasmania to as far west as Kangaroo I. 

South Africa (S.W. coast of Cape Province, from the Olifants R. to Cape Point). Reeorded 
from California by Neushul (1971, p. 221) but doubtfully specifically identical (see also Abbott 
& Hollenberg 1976, p. 257). 

Selected specimens: Robe, S. Aust., upper sublittoral (Womers[ey, 30.viii.1949; ADU, AI 1008; 
19.xii.1949; ADU, A16088; and 20.xii.1953; ADU, A57134). Bridgewater Bay, Vic .. upper 
sublittoral (J,Vomersley, 28.i.1964; ADU, A28058). Point Cook Jetty, Port Phillip, Vic. (Mac
pherson, 12.vii.1959; ADU, A24620). Walkerville, Vic., drift (Pope & Bennett, 19.v.1949; 
ADU, AI2194). Bastion Point, Mallacoota, Vic., drift (Womersley, Il.viii.1959; ADU, A23123). 
Hunter I., N.W. Tas., upper sublittoral (Bennett, 14.i.1954; ADU, A(9675). Remine, Tas., 
upper sublittoral pools (Wollaston & Mitchell, 25.ii.1964; ADU, A27496). West Head, Stanley, 
Tas., upper sublittoral (Bennett, 30.i.1955; ADU, A20586). 

A collection of 7 sheets, with a loose label "Bondi, N.S.W. July 1901", in NSW, is of 
specimens with good apices and one juvenile plant with a holdfast. However, M. angust«(olia 
is not known growing on the N.S.W. coast. 

While most Australian specimens of Macrocystis can be distinguished as either M. pyr((era 
or M. angust(folia on the above characters, some from northern and sheltered south-eastern 
Tasmanian coasts show intermediate characters and are difficult to place. Further studies of 
their variation around Tasmania are needed, but in general M. pyr((era is attached in deeper 
water (more than 6 m) and M. angustifolia in shallow water (0-10 m deep), 

FAMILY ALARIACEAE Setchell & Gardner 

Thallus (sporophyte) erect, with a single primary blade from the holdfast. Hold/ast 
moderately branched, of terete, robust haptera, with a single, simple or slightly branched stipe. 
Fronds simple or laterally branched, with laterals arising from the transition region and 
maturing basipetally or remaining as distinct laterals attached to the upper stipe, with or 
without a midrib, disintegrating apically; most genera without pneumatocysts. Structure of a 
filamentous medulla and small-celled cortex with a surface meristoderm. 

Gametophytes microscopic, filamentous, dioecious, the female less branched and with 
larger cells than the male. 
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B 

Fig. 120. Ecklonia radima. A. (ADU, A39684). Plant with smooth surfaced, elongate-linear laterals and 
active meristematic region. B. (ADU, A22284). Plants with numerous surface spines, 
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Reproduction of the sporophyte involving sori of unilocular sporangia (with paraphyses) 
on the surface of the central axis or the laterals, or on distinct, foliose laterals attached to the 
upper stipe. 

Gametophytes oogamous. 

A family of some 7 genera, largely restricted to the north temperate regions, with Ecklonia 
widely distributed in the cool temperate Southern Hemisphere and in Japan. 

Genus ECKLONIA Hornemann 1828: 388 

Thallus 1-7 m high, with a much branched hapteroid holdfast and a single stipe, solid 
or becoming hollow, bearing a single blade. Growth from a meristem at the transition region, 
developing laterals which mature basipetally. Blade complate with laterals clustered near the 
base or throughout the length of the blade, maturing towards the apex which disintegrates 
with age; surface smooth to longitudinally rugose or dentate, margins entire to dentate. 
Structure of a central filamentous medulla and cortex of small cells with a surface meristoderm; 
outer cells densely phaeoplastic. 

Reproduction by unilocular sporangia (with paraphyses) in extensive sori on the central 
axis or the laterals. 

Gametophytes dioecious, filamentous, oogamous. 

Type species: E. buccinalis (Linnaeus) Hornemann maxima (Osbeck) Papenfuss]. 

A genus of about 6 species, with E. radiata in southern Australia. 

Ecklonia radiata (c. Agardh) J. Agardh 1848: 146; 1896: 28. Jennings 1967: 93. Womersley 
1967: 248. 

PLATE 4 fig. 2; FIGS 120, 121I-K 
Thallus (PI. 4 fig. 2; Fig. 120) dark brown, 0.3-2 m high, with a single stipe bearing a 

complanate blade with distinct laterals. Holdfast more or less conical, usually 5-IOcm across 
and high, with subdichotomous haptera 2-4 mm in diameter; epilithic. Stipe simple, terete, 
solid, 2-20 (-100) cm long, and 2-12 mm in diameter. Blade differentiating at its base, with 
laterals usually developing rapidly from meristems at their bases, more or less alternately 
distichous; central blade usually smooth, occasionally with surface spines, 1.5-8(-10) cm broad. 
Laterals 5-20 (-40)cm long, 1-lOcm broad, basally narrowed, simple to lobed, smooth to 
corrugate and often spiny (especially in rough-water forms), margin usually spiny; spines 
broad-based, mostly 2-4 (-10) mm long. Structure of a central filamentous medulla and outer 
cellular cortex with a surface meristoderm; outer cells with numerous discoid phaeoplasts. 

Reproduction by extensive, usually inconspicuous, sori (Fig. (211) mostly on the central 
blade but often also on the laterals, ovate to irregular in shape; unilocular sporangia clavate, 
30-55 p.m long and 8-12 p'm in diameter, accompanied by clavate paraphyses 50-70 p.m long 
and 4-7/.1m in diameter. 

Gametophytes 100-400 p.m across, from few to many celled, the female (Fig. 121J) with 
few branches, cells irregularly swollen, 12-30 p.m in diameter, forming eggs in terminal cells, 
the male (Fig. 121 K) much-branched, cells 4-8( -10) p'm in diameter, with small, lateral anther
idia. 

Type from "New Holland"; in LIV. 

Distribution: From Kalbarri and the Abrolhos Is, W. Aus!. around southern Australia and 
Tasmania to Caloundra, Qld .. common and often dominant in the upper sublittoral under 
moderate wave action, and deeper (to 44 m) on rough-water coasts. 

New Zealand; South Africa. 

Selected specimens: Red Bluff, Kalbarri, W. Aust.. upper sublittoral pools (Womersley. 
IS.ix.1979; ADU, A51289). Egg I., Isles of St Francis, S. Aust., 32-38 m deep (Shepherd, 
11.1.1971; ADU, A38031-spiny form). Pearson L S. Aust., upper sublittoral (Specht, 17.1i.1960; 
ADU, A24505-spiny form). Memory Cove, S. of Port Lincoln. S. Aus!., upper sublittoral 
(Womersley, 25.ii.1959; ADU, A22284-with surface spines on laterals). Brighton, S. Aus!., 
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Fig. 121. A-C. Lessonia corrugata (A, ADU, A54525; B,C, ADU, A35562). A. Transverse section of 
thallus with corrugations, cortex with mucilage cavities, and filamentous medulla. B. Transverse section 
of thallus showing position of a sporangial sorus. C. Detail of transverse section with unilocular 
sporangia and paraphyses, cortex, and filamentous medulla. D,E. Macrocystis pyri{era (ADU, A56452). 
D. Transverse section (diagrammatic) of stipe. E. Detail of transverse section of thallus with unilocular 
sporangia and paraphyses, cortex, and filamentous medulla. F-H. Macrocystis angustifolia (.F, ADU, 
A16088; G,H, ADU, A57134). F. Detail of transverse section of thallus with unilocular sporangia and 
paraphyses, cortex, and filamentous medulla. G,H. Gametophytes from culture, G female, H male. 1-
K. Ecklonia radiata (I, ADU, A57144; J,K, ADU, A57135). 1. Detail of transverse section of thallus 
with unilocular sporangia and paraphyses, and cortex. J,K. Gametophytes from culture. J female, K 
male. 
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drill (Womas/e.\', May 1944; ADU, Al612-1anciloba form), Aldinga, S. Aust.. upper sublit
toral (Womers/e\', 24.x.1954; ADU. A57135-cultured for gametophytes-and 7.ix.1986; ADU. 
A57144). Victor Harbor. S. Aust.. drift (Harris. May 1943; ADU. AI813). Portland. Vic. (N. 
side Lawrence Rock). 8-11 m deep (Watson, 2.ix.1971: ADU. A39684). Walkerville. Vic .. 
drift (Pope & Bennett. 19.v.l949: ADU. AI2187). Munro Bight. Tasman Pen .. Tas .. 38 m 
deep (Brown. 23.x.1982: ADU. A55762). Byron Bay. N.S.W., 2-3 m deep (Sill'ester. IO.ix.1973: 
ADU, A44089). 

The synonymy of E. radiata was listed and discussed by Womersley (1967. p. 248). 

E. radiata is a very variable species in form of the laterals and degree of surface spininess. 
The laterals are denser (but fewer) and are themselves often lobed, and usually with numerous 
surface spines, in plants from rough-water situations. Deep water specimens may be either 
spiny or relatively smooth-surfaced. Some specimens from Cosy CorneL S.W. West Aust.. 
2-5 m deep (Sanderson, l.ix.1985: ADU. A56948) have the ends of the laterals proliterous 
and subdivided. almost hapteroid. 

Gametophytes grown from Aldinga plants in 1954 were markedly larger and more branched 
than those reported by Jennings (1967). 

ORDER NOTHEIALES Womersley order nov. 

Thallus (sporophyte) erect. much branched. 2-15 cm long. hem i-parasitic on Hormosira 
banksii (rarely on Xiphophora chondrophylla). attached in or adjacent to the host conceptacles. 
and with most branches arising as new plants from within the No{heia conceptacles to give a 
multiple thallus of simple or occasionally branched individuals: true branches occasional in 
the older axes. Growth from a group of 3 emergent apical cells which segment to produce a 
central medulla of closely appressed filaments and an outer cortex. "';truClure largely hap los
tichous. with occasional intercalary longitudinal cell divisions: outer cortical cells each with 
several phaeoplasts, without pyrenoids. Phaeophycean hairs absent except within conceptacles. 

Litl..' history diplontic. anisogamous. 
Rcprodudion. Conceptacles scattered over the branches. containing both female and male 

gametangia, the female producing eight macrogametes and the male 64 sperms. Fertilisation 
occurring only when female gametes have settled on the host or parent plant. 

Diagnosis: Thallus erectus. ramosus. hemi-parasiticus in fiormosira vel Xlphophora chondmphrlla. 
ramulis plerumque ex conceptaculis hospitis vel parentis ortis: rami veri rari. Planta ex 3 cellulis 
apicalibus cmergentibus aggregatis cresci I. ct medullam centralcm filamentorum dense appressorum ct 
corticem cxteriorem produciL Structura plcrumque haplosticha. divisionibus cellularum raribus intcr
calaribus longitudinalibus: cellulae exteriores. omnis cum phaeoplastis nonnullis. sine pyrenoideis. Pili 
pliaeophyceani absente praeter ill05 in conceptaculis. 

Historia vitae diplontica anisogama. Conceplacula in ramos dispersa. gametangia fcminca. 8 
gamclas fcmincas produccntia. CI gametangia masculina 64 spermatia producentia. continent. 

",'olhcia alJoll1ala was studied by Nizamuddin & Womersley (1960) who. having recog
nised that some truly parenchymatous cell divisions occur and that the female gametangia 
(referred to as macrozoosporangia) produced motile woids and not eggs. concluded that it 
forms a distinctive family which may come within the Chordariales or may justify an order 
of its own. More recent listings have usually placed Notl/da as a family of the Chordarialcs. 

Gibson (1986) has recently clarified the reproduction of Notlleia. finding that the larger 
female gametes become non-motile and attach to the surface of IIO/'//IO.I/I'a or NOlhcia. but 
not to other surfaces. and that only attached female gametes attracted the sperms and were 
fertilised. This unusual situation explains why Nizamuddin & Womerslcy failed to observe 
fertilisation of the "woids". and their occasional observation of "macrowoids" germinating 
10 form filaments may be parthenogenetic development of the female gametes as known in 
several other brown algae. Formation of zygotes only from tCmale gametes settled on the 
parent plant conforms with the observation that new branches. interpreted by Nizamuddin & 
Womersley as new thalli. arise mainly from within conceptacles (providing that fertilisation 
can occur within conceptaclcsl. 
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A 

Fig. 122. A. Notheia anomafa (ADU, A57(45). B. Xiphophora gfadIata (ADU. A56508). C. Xiphophora 
chondrophyfla (ADU. A55532). 
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The life-history of Notheia is thus probably diplonlic, with anisogametes, and the thallus 
growth from three apical cells, lhe largely haplostichous construction, and the presence of 
conceptacles, prevent Notheia being readily accommodated in any existing order. rt hence 
seems justified to establish the order Notheiales, with the single family Notheiaceae and genus 
Notheia, for this most unusual alga. 

FAMILY NOTHEIACEAE Schmidt 

With the characters of the order, and containing a single genus, Notheia. 

Genus NOTHEIA Harvey & Bailey 1851: 371 

Thallus hemi-parasitic on Hormosira or on Xiphophora, much branched, with most 
branches basally constricted and arising from wi thin conceplacles of parent branches, probably 
as new plants following fertilisation, branches lerete, slender. Growth from a group of 3 apical 
cells. segmenting to form a medulla of longitudinal filaments, and a cortex of shorter cells 
with a surface meristoderm. Structure largely haplostichous, with occasional intercalary lon
gitudinal cell divisions; outer cells with several discoid phaeoplasts, without pyrenoids. Pit
connections present between lineages of cortical cells. 

Reproduction. Conceptacles scattered over branches, containing female gametangia with 
8 large motile gametes and antheridia with 64 small, motile sperms (anisogamous). Female 
gametes settling before fertilisation, or developing parthenogenetically to branched filaments. 

Type and only species: N. anomala Harvey & Bailey 1851: 371. 

Notheia anomala Harvey & Bailey 1851: 371. Barton 1899: 417, pis 12-14. Gibson 1986: 20. 
Harvey 1855b: 216, pI. I09A; 1862: pI. 213. Lindauer et al. 1961: 238, fig. 71. Lucas 
1936: 82, fig. 48. Nizamuddin & Womersley 1960: 673. Womersley 1967: 237. 

FIGS 122A, 123A-C 
Thallus (Fig. I 22A) dark brown, hem i-parasitic on Hormosira (or Xiphophora chondro

phylla) and attached usually adjacent to a host conceptac]e, usually 5-12 (-20) cm long, much 
branched, with one to a few simple to occasionally (truly) branched axes bearing numerous 
irregularly placed laterals arising largely from within conceptacles (Fig. 123A), or adjacent to 
them, and probably consisting of new plants, with the whole thallus thus a multiple plant. 
Main axes 1-2 mm in diameter below, 0.5-1 mm in diameter above, lateral branches 0.3-0.8 
mm in diameter, basally constricted within the ostiole and broadening suddenly outside it, 
linear or tapering slightly to broadly pointed apices, with prominent tufts of colourless 
phaeophycean hairs 0.5-1 mm long issuing from the ostioles (Fig. 123A). Growth from a 
protruding group of 3 apical cells segmenting latero-posteriorly to form elongate cells of 
medullary filaments and a cortex of shorter cells; tissues from each of the 3 apical cells 
separated by mucilage and recognisable for 15-20 cells below, then indistinguishable. Outer 
cortical cells forming a meristoderm, the cells dividing by oblique longitudinal walls and then 
transversely. Structure (Fig. 123B,C) largely haplostichous, with occasional intercalary longi
tudinal cell divisions, differentiating into a medulla of longitudinal filaments 20-40.um in 
diameter, and hyphae, with pit-connections linking the cells, and a cortex of filaments of pit
connected cells 15-25.um in diameter (larger in inner cortex), and L/B mostly 1-1.5, with an 
outer meristoderm; outer cells with several discoid phaeoplasts, without pyrenoids, with 
numerous physodes. Phaeophycean hairs (Fig. 123C) with a long basal cell and a meristem, 
8-12.um in diam. 

Reproduction. Conceptacies profuse, scattered over the branches, ostiolate. 120-200.um 
in diameter, containing colourless, simple, hairs of two thicknesses (the broader phaeophycean) 
and sessile gametangia (Fig. 123B,C). Female gametangia elongate-ovoid, 45-80.um long and 
12-30.um in diameter, producing 8 pyriform femalc gametes through basal, lateral or terminal 
pores, containing 2-4 phaeoplasts and an eyespot, 12-27.um long and 5-12.um in diameter. 
Antheridia 40-80.um long and 10-25.um in diameter, producing 64 sperms, with one pale 
phaeoplast and an eyespot, 6-IO.um long and 4-6.um in diameter. Female gametes settling 



337 

Fig. 123. A-C. Notheia anomala (ADU, A57145). A. Branches arising from within conceptac1es with 
prominent hair tufts. B. Cross section of a branch with 3 conceptac1es containing gametangia and 
phaeophycean hairs, with cell detail of medulla and cortex. C. ConceptacJe detail, showing phaeophycean 
hairs, slender paraphyses. and female gametangia (with 8 gametes) and male gametangia (64 gametes). 
D-G. Durvillaea po/alorum (ADU, A57429). D, Cross section of female thallus (diagrammatic) with 
oogonial conceptacJes. E. Oogonia with 4 eggs. one on a branched paraphysis. F. Cross section of a 
male conceptac1e (diagrammatic). G. Antheridia on simple and branched paraphyses. H. Hormosira 
banksii (ADU. A57470). Cross section of a female conceptacle with oogonia. paraphyses. and phaeo
phycean hairs in the ostiole. 
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on parent tissue before fertilisation, or germinating without fertilisation to form branched 
filaments bearing erect phaeophycean hairs and erect, uniseriate, reproductive bodies. 

Type from the Bay of Islands, New Zealand; in Herb. Harvey, TCD. 

Distribution: From King George Sound, W. Aust. (Harvey) to Port Stephens, N.S.W. (May 
1939, p. 206) and around Tasmania. 

New Zealand. 

Selected specimens (all on Hormosira banksii except for A56206): Sceale Bay, S. Aust.. low 
eulittoral (Womersley, ll.ii.1954; ADU, AI9473). Rosetta Bay, Victor Harbor, S. Aust., lower 
eulittoral (Womersle)J, 7.ix.1986; ADU, A57145). Pennington Bay, Kangaroo I.. S. Aus!., lower 
eulittoral (Womersley, 28.i.1946; ADU, A2824). Robe, S. Aust., lower eulittoral (Womers/ey, 
18. viii. 1957; ADU, A211 02). Carpenter Rocks, S. Aus!., lower eulittoral (Womers/er, 5.ii.I970; 
ADU, A35184-"Marine Algae of southern Australia" No. 46). Barwon Heads, Vic., on 
Xiphophora chondroph)'lIa (Wikon, 2. v.1891; MEL, (550990). Flinders, Vic., lower eulittoral 
(Womersley, 18.i.1967; ADlJ, A31791). Flinders, Vic., lower eulittoral pools on Xiphophora 
chondrophylla (Christiansen, 25.x.1984; ADU, A56206). Waratah Bay, Vic., in rock pools 
(Sinkora A2251, l.iii.1976; ADU, A48378). Low Head, Tas., on rock (Levring, 25.ii.1948; 
ADU, A55984). Port Arthur, Tas. (Cribb 37.10, 6.iii.1950; ADU, AI6068). Cape Solander, 
N.S.W. (Levring, 17.xii.1947; ADU, A55983). 

N. anomala is usually present and often prolific on Hormosira banksii (f. sieberi) on 
rough-water coasts, on rock platforms or around rock pools in the lower eulittoral or just 
sublittoral. 

ORDER DURVILLAEALES Petrov 

Thallus massive, usually 1-15 m long, with a large, thick, discoid holdfast usually 
10-25 cm across, a thick stipe, and laciniate or laterally branched flattened fronds; branching 
usually largely in the one plane. Structure hap\ostichous, with an internal filamentous medulla 
(solid or honeycombed) with sieve tube-like elements, and an outer cortex of many layers of 
isodiametric cells with a surface meristoderm. Growth diffuse throughout most of the thallus 
but predominately towards the ends of branches. Phaeoplasts 2(-3) per cell, discoid to elongate, 
without pyrenoids. 

Life history diplontic, with meiosis at gametogenesis. 
Reproduction. Thalli dioecious, with conceptacles scattered over the fronds, fertile in 

winter. Oogonia and antheridia borne within conceptacles, on branched paraphyses or sessile 
(oogonia of some species); oogonia containing 4 eggs, antheridia with 64 sperms. 

This order includes the single, most distinctive, genus Durri//aea, found in cold temperate 
and subantarctic southern hemisphere waters, growing either in the lower eulittoral or upper 
sublittoral. 

Dun'illaea was earlier included in the Fucales as a separate family owing to its similar 
diplontic life history and conceptacles bearing oogonia or antheridia. However the diffuse 
growth with splitting or lateral outgrowths from the fronds, and the presence of oogonia on 
branched filaments in the conceptacles, warrant ordinal separation from the Fucales (Petrov 
1965, p. 72: Nizamuddin 1968b; Clayton et al. 1987). Also, the mature thallus appears to be 
largely haplostichous in its development and structure (Naylor 1949b; Roberts 1979), though 
the young sporeling divides by intercalary longitudinal as well as transverse walls (Naylor 
1953. fig. 12). 
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FAMILY DURVILLAEACEAE (Oltmanns) Oe Toni 

A single family with the characters of the order, and containing the single genus Durl'iflaea. 

Genus DURVILLAEA Bory 1826a: 192 

Thallus 2-10 m long, with a massive discoid holdfast, stout stipe J 0-100 cm long. and 
complanate leathery blades 1-9 m long and 0.5-2 cm thick, divided from near the base or 
above into long. Iigulate or broad. branches. arising by splitting. by lateral outgrowths or 
proliferous!y, in some cases from the stipe. Growth diffuse and from the meristoderm. StruCl1lre 
of mature parts largely haplostichous (sporeling polystichous). with a filamentous medulla of 
entangled hyphae. with or without air chambers. and a cortex of isodiametric to elongate cells 
in radiating filaments, with an outer meristoderm; outer cells with numerous discoid phaeo
plasts. without pyrenoids. Phaeophycean hairs absent. 

Life history diplontic. 
Reproduction. Plants dioecious. with female or male conceptacles densely scattered over 

the thallus. the female with oogonia on the wall or on branched paraphyses. containing lour 
eggs. and the male with antheridia on branched paraphyses. 

Lectotype species: D. Ulilis Bory nom iIIeg. [= D. antarctica (Chamisso) Hario!.] 

A genus of four species (Hay I 979b). in the southern hemisphere cold temperate and 
subantarctic regions (Hay I 979a), with one endemic to south-eastern Australia. Fragments of 
D. antarctica (with honeycombed medulla) are occasionally washed up on southern Australian 
coasts. having probably come in the west-wind drift from subantarctie islands such as Heard 
Island. 

Durvillaea potatorum (Labillardiere) Areschoug 1854: 343. Clayton et a/. 1987: 35. figs 1-32. 
Harvey 1863: pI. 300. Hay 1979b: 195. fig. II. Womersley 1967: 249. 
Fucus p01atorum Labillardiere 1806-7: 112. pI. 257. Turner 1819: 106. pI. 242. 

PI,ATE 5 fig. 1; FIG. l23D-f' 
71wl/us (Plate 5 fig. I) dark brown. younger parts medium brown. usually 2-8 m long. 

with a massive discoid to broadly conical holdfast 5-25 cm across and 0.5-4 em thick in 
mature plants. with a single (rarely 2-3 by fusion of holdfasts) stout. terete stipe (5-) I 0-50 cm 
long and 2-8(-12) cm in diameter. usually without but occasionally with 1-2 prolifcrous 
laterals. bearing a divided. complanate. leathery frond with long segments. divided to near 
the base or to any position. usually (5-)10-40 cm broad and 0.5-2 cm thick near the base. 
slenderer above with ultimate segments linear to gently tapering. usually 2-20 mm broad and 
2-5 mm thick; blades often proliferous from the margins above the stipe. probably partly 
following damage. GrOlrlh diffuse. probably mainly in upper parts and the meristoderm. 
Structure apparently haplostichous from an early stage. with a broad filamentous medulla. 
largely of hyphae. and a cortex of radial. branched. filaments of cells. with an outer meristo
dcrm: outer cells with numerous discoid phaeoplasts. without pyrenoids. Phaeophyccan hairs 
absent. except within ostioles of conceptacles. 

Reproductioll. Plants dioecious. Conccptac!cs densely scattered over the thallus. present 
in winter. Female conceptacles (Fig. 1230) with oogonia on the wall and on branched 
paraphyses. oogonia (Fig. 123E) ovoid. 50-75 Jlm long and 30-35 Ilm in diameter. producing 
four egg,. Male conceptacles (Fig. 123F) with antheridia on branched. tufted. paraphyses (Fig. 
12 lG). elongate-ovoid. 16-24 Ilm long and 7-12 ALffi in diameter. 

Tl,/)(' from "Cape van Diemcn" (S.E. Tasmania); in FI. 

Distrihution: From Margaret Brock Reef off Cape Jaffa. S. Aus!. to Bermagui. N.S.W. and 
the west. south and eastern coasts of Tasmania where wave action is considerable. 

Selected speei /liens: Robe. S. Aus!.. sublittoral fringe (WOIl1('1's/CI'. 29. viii.1949; AOU. A I 0886). 
Flat Rock. Bridgewater Bay. Vic" upper sublittoral (WO/l1('1's/C,l'. 2I.viii.1953; AOU. AI8959). 
Point Lonsdale. Vic .. 4-5 m deep (Lel'ring. 20.i.1948: ADU. A56115). Queenscliff Vic .. drili 
(H'oI/lCrs/cl" 28.ix.1986: ADU. A57429). Three Hummocks I.. N.W. Tas .. very low culittoral 



340 DURVILLAEACEAE Durvillaea 

(Bennett, I 7.i.l 954; ADU, AI9693). Eaglehawk Neck, Tas., low eulittoral (Levring, 29.i.1948; 
ADU, A56114). Bermagui, N.S.W., on far out rocks (May 2032, 26.i.1946; NSW). 

D. potatorum occurs on rough-water coasts as a fringe zone to the sublittoral, but at 
Eddystone Rock, S.E. of Tasmania, the Durvillaea zone extends to 18 m deep, with some 
plants to 30 m (Edgar 1984, p. 176). It is fertile in winter and conceptacles are not apparent 
in summer, apparently being obliterated by hypha I tissue. 

ORDER FUCALES Kylin 

Thallus moderate to large, usually 10 em to 3 m long, epilithic or rarely epiphytic, or 
occasionally free-floating or loose-lying, differentiated into a discoid or hapteroid hold fast, 
rarely stoloniferous, a small stipe, and a moderately to much and variously branched frond. 
Structure polystichous, internally differentiated into a solid (usually) or hollow medulla of 
elongate cells or filaments and an outer cortex of several layers of small, isodiametric cells. 
with a surface meristoderm and usually with paraphyses in cryptostomata. Vesicles present in 
many genera. Growth from an apical cell(s) sunk within an apical depression formed by rapid 
development of lateral derivatives; apical cells single and three- or four-sided in transverse 
section, or several and four-sided, or a group of 4 apical cells each segmenting outwardly. 
Phaeoplasts numerous per cell, discoid, without a pyrenoid (except in eggs of some taxa-Evans 
1968). 

Life history diplontic, with meiosis at gametogenesis. 
Reproduction oogamous, with oogonia and antheridia borne, together with hairs, within 

conceptacles scattered over the branches or on more or less defined receptacles. Thalli 
monoecious or dioecious, conceptacles unisexual or bisexual; oogonia sessile on the conceptacle 
wall, containing I, 2, 4 or 8 eggs following meiosis and formation of 8 nuclei; antheridia 
sessile or on branched paraphyses, with 64 sperms per antheridium, the posterior flagellum 
longer than the anterior one. 

This is a distinctive order, with no gametophyte present in the life history and the 
sporophyte bearing conceptacles containing oogonia and antheridia within which meiosis 
occurs. The sunken apical cells are also distinctive of the order. However, the life history has 
been interpreted (Jensen 1974) as heteromorphic, with a highly reduced endosporic gameto
phyte within the unilocular sporangia (oogonia or antheridia). Growth in most genera occurs 
by segmentation of a single three- or four-sided apical cell, or from a compact group of four 
in Hormosiraceae or from a line of a few in Seirococcaceae. Fucus (Fucaceae) from early 
reports has a single, four-sided, apical cell, but Moss (1967) claimed that this apical cell rarely 
segments though it controls adjacent cell divisions. McCully (1966) in F. vesiculosus and F. 
edenta/us however, found a group of 4-8 actively dividing initials in rapidly growing plants. 

This order contains six families, five of which are well represented on southern Australian 
coasts. The Fucales have their greatest richness here, but nearly all taxa (except Hormosira) 
are sublittoral. in contrast to the several intertidal taxa on temperate northern hemisphere 
coasts. 

KEY TO FAMILIES OF FUCALES 

I. Growth by a group of four apical cells, each three-sided in transverse section; thallus of 
branched, moniliform. chains of spherical to elongate vesicles, with conceptacles in the 
wall; oogonia with 4 eggs HORMOSIRACEAE 

I. Growth by a single (rarely a short row or cluster) apical cell; thallus usually much 
branched and compressed (at least in part); oogonia with one or four eggs (in Australian 
taxa) 2 

2. Apical cell(s) four-sided in transverse section; one or four eggs per oogonium .. 3 
2. Apical cell three-sided in transverse section; one egg per oogonium. . .. 4 
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3. Thallus usually 10-30 cm long, more or less subdichotomous, with the upper branches 
becoming receptacles; holdfast discoid or hapteroid; apical cell single or grouped; oogonia 
without a mesochiton collar and with 4 eggs (in Australian taxa) FUCACEAE 

3. Thallus usually 50 cm-3 m long, irregularly laterally branched, with receptacles lateral 
to the main branches or laterals; holdfast discoid but with marginal haptera; apical cells 
often 1-3 in a row; oogonia with a mesochiton collar and with a single egg 

... SEIROCOCCACEAE 

4. Receptacles developed from vegetative branches, not axillary; lower laterals usually 
not differentiated from upper fertile parts (except in some species of Cystoseira), 
terete to flattened . . . . . . . . CYSTOSEIRACEAE 

4. Receptacles distinct from vegetative branches, developed in axillary positions, simple 
or branched; lower laterals usually thin and leafy (in Sargassum). SARGASSACEAE 

FAMILY HORMOSIRACEAE Fritsch 

Thallus of branched chains of moniliform vesicular segments, subspherical to elongate, 
joined by slender constrictions; holdfast discoid. Growth from a group of four apical cells, 
each three-sided in transverse section, with intermittent activity. Structure with a loosely 
filamentous medulla surrounding the air space, a cortex of isodiametric cells and a surface 
meristoderm. 

Reproduction. Thalli dioecious, Conceptacles scattered over vesicular segments; oogonia 
sessile on conceptacle wall, producing four eggs; antheridia on branched paraphyses, producing 
64 sperms. 

A monogeneric family, distinguished by intermittent growth from a group of 4 apical 
cells giving hollow segments joined by narrow constrictions, dioecious thalli, and oogonia 
with four eggs. 

Genus HORMOSIRA (Endlicher) Meneghini 1838: 368, nom. cons. 

Thallus (5-)10-20(-30)cm long, of branched chains of moniliform vesicular segments 
(0.3-)0.5-2(-3) cm in diameter, fusiform to oblong to subspherical, joined by slender constric
tions usually 1-2 mm in diameter; branching occasional to frequent, from near the apex of 
the segments, 2-4{-7) branches from a segment; holdfast usually small, discoid. Growth from 
a group of four apical cells, intermittently active (forming the segments) and inactive (forming 
the constrictions). Structure with a filamentous medulla, loose adjacent to the air space, a 
cortex of isodiametric cells, and an outer phaeoplastic meristoderm. 

Reproduction. Plants dioecious, with conceptacles scattered over the vesicular segments; 
oogonia sessile, producing four eggs; antheridia on branched paraphyses. 

Tvpe species: H. moniliformis (Labillardiere) Meneghini [= H. banksii (Turner) Decaisnej. 

Although some 6 specific names have been applied within Hormosira, all are regarded as 
forms (largely ecoforms) of the one species, for which H. banksii is the earliest legitimate 
name. The development of the thallus and reproductive structures in an unnamed form have 
been described by Clayton et al. (1985). 

Hormosira banksii (Turner) Decaisne 1842: 331. Clarke & Womersley 1981: 497, figs \-3. 
Clayton et at. 1985: 181, figs 1-20. Harvey 1860: pI. 135. Lindauer et al. /961: 320, 
pIs 72, 81. Lucas 1936: 80. Womersley 1967: 249. 
Fucus banksi! Turner 1808: I, pI. I. 

PLA TES 5 fig. 2, 6 fig. 2; FIGS 123H, 124 
Thallus (PI. 6 fig. 2: Fig. 124) medium to dark brown, (5-)1O-30cm long, with one to 

several fronds from a thin, discoid, holdfast 3-10 mm across, epilithic or occasionally free 
floating. Fronds simple to several times subdi- or polychotomously branched at close to distant 
intervals, formed of a series of moniliform vesicular segments, slender near the base, mostly 
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5-15( -30) mm in diameter, varying from elongate-ovoid to subspherical depending on the 
variety, connected by narrow internodes 1-5 mm long and 1-2 mm thick, becoming slightly 
verrucose as conceptacles develop. Growth from a group of 4 adjacent apical cells, each three
sided in transverse section, in an apical groove. Structure of hollow segments with an inner, 
filamentous, reticulate, medulla, a parenchymatous cortex and outer meristoderm. 

Reproduction. Thalli dioecious. Conceptacles scattered over the segments, largely within 
the cortex, with sex organs, simple paraphyses, and phaeophycean hairs within the ostiole. 
Female conceptacles (Fig. 123H) with sessile, obovoid to clavate, oogonia, 120-160~m long 
and 40-80 ~m in diameter, forming 4 eggs. Male conceptacles with antheridia on branched 
paraphyses, elongate-ovoid, 30-40(-45) lIm long and 7-14 ~m in diam. 

7~\'pe from "Nov. Holl."; in BM (ex K). 

Distribution: From King George Sound, W. Aust., around southern Australia and Tasmania 
to Port Macquarie, N.S.W. 

Lord Howe I., Norfolk L New Zealand. 

Some 5 forms can be distinguished on morphology and their ecological situation. Clarke 
& Womersley (1981) showed that four of these forms are interfertile, though zygotes were not 
grown beyond juveniles. 

The following ecoforms can be recognised (Clarke & Womersley 1981. p. 499): 

f. banksii Harvey 1860: pI. 135 fig. I (Fig. 124A)-vesicles subspherical, mostly 1-2 em in 
diameter; occurring on sheltered platforms or on mussels etc. on sandy-muddy tidal 
flats, or free-floating in mangrove communities. 

f. sieheri (Bory) Harvey 1860: pI. 135 fig. 4 (Pis 5 fig. 2, 6 fig. 2; Fig. 1 24B)-vesicles oblong 
to obovoid, usually 7-15 mm long and 5-10 mm broad, in long chains, occasionally 
branched: occurring on rough-water platforms in pools and the lower eulittoral. 

f. pllll1i1a Sonder 1853: 667 (Fig. I 24C)-vesicles obovoid to spherical. 2-7 mm long and broad. 
thallus frequently branched; occurring in the lower eulittoral or pools under moderate 
watcr movement. 

f. graCilis (Kuetzing) Harvey 1860: pI. 135 figs 5.6 (Fig. I 24D)-vesicles obovoid to fusiform, 
usually 5-6 mm long and 2-3 mm broad, air space small; occurring just below low 
tide level in moderate water movement. 

f. hillardicri (Montagne) Harvey 1860: pI. 135 fig. 2-vesicles triangular in outline, 15-25 mm 
long and 10-20 mm broad: occurring in the lower eulittoral under moderate water 
movement. 

,')'c/cc/cd specimens: 

f. hallksii-Proper Bay, Port Lincoln, S. Aust.. lower eulittoral (Womerslel', 12.v.1968: ADU. 
A32474). CowelL S. Aust.. free floating amongst mangroves (Womersll'.\'. 14,i.1984: 
ADU, A5472 1 ). Port Arthur, upper Gulf SI Vincent. S. Aus\., free floating amongst 
mangroves (Womersle\', 9.xi.1980: ADU, A51849). Rosetta Bay, Victor Harbor, S. 
Aust., lower eulittoral (Womerslel'. 3.xii.1986 and 19.iv.1987; ADU. A57329 and 
ADU. A57470-"'Marine Algae of southern Australia" No. 288). American R. inlet. 
Kangaroo I.. S. Aust.. lower eulittoral (Womersll'.\', 6.i.1948; ADU, A6738). 

f. sieheri-Albany. W. Aust.. drift (Lel'ring, 6. vii.1948; ADU, A56029). Wanna. S. Aust.. lower 
eulittoral (Womersler, 19.ii.1959: ADU. A22340). Pennington Bay, Kangaroo I.. S. 
Aust .. lower eulil10ral (Womerslel', 4.i.1948: ADU. A6436). Petrel Cove, Victor 
Harbor. S. Aust.. lower eulittoral (Womersle.\', 3.xii.1986: ADU. A57328). Flinders. 
Vic .. lower eulittoral pools (Christianson, 25.x.1984: ADU. A56204. with long (4-10 cm) 
term mal vesicles without constrictions). Boat Harbour Beach. Tas .. lower eulittoral 
pools (Womersle.\'. 4.x.1986; ADU. A57268). Avoca Beach, N.S.W .. lower eulittoral 
(Womerslel'. 18.i.1981: ADU, A51981). 
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• 

Fig. 124. Hormosira banksii. A. f. banksii (ADU, A57329). B. f. sieberi (ADU. A57328. to same scale 
as A). C. f. pumi/a (ADU, A51847). D. f. gracilis (ADU, A51848). 
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f. pumila-Aldinga, S. Aust., low eulittoral pools (Womers!ey, 26.x.1980; ADU, A51847). Cape 
Portland, N.E. Tas. (Levring, 8.iLI948; ADU, A56042). 

f. gracilis-Victor Harbor, S. Aust., uppermost sublittoral (Womers!ey, 26.x.1980; ADU, A51848). 
Rosetta Bay, Victor Harbor, S. Aust., uppermost sublittoral (Womersley, 19.iv.1987; 
ADU, A57471-"Marine Algae of southern Australia" No. 289). 

t: billardieri-Northern Spencer Gulf, S. Aus!.. lower eulittoral (Johnson, 15.viii.1978; ADU, 
A49771). Port Fairy, Vic., low eulittoral (Womersley, 2.iv.l981, ADU, A52074). 

The numerous names included under H. banksii are listed by Womersley (1967, p. 249). 

FAMILY FUCACEAE Adanson 

Thallus compressed to flat, subdichotomous to laterally branched, branches linear to 
tapering, basally constricted or not, costate or ecostate, with or without vesicles; holdfast 
discoid or hapteroid. Growth from a single or a small cluster of four-sided apical cells (three
sided in juvenile plants of some taxa). Structure with a medulla of elongate cells and hyphae, 
a cortex of isodiametric cells and a surface meristoderm. 

Reproduction. Thalli monoecious or dioecious. Receptacles developing as slightly to 
distinctly swollen ends of branches, with scattered conceptacles; oogonia sessile, ovoid, with 
I, 2, 4 or 8 eggs; antheridia on branched paraphyses, producing 64 sperms. Embryos with a 
single primary rhizoid. 

A family of about 8 genera, mainly of Northern Hemisphere distribution, with only 
Xiphophora on Australian coasts. 

Genus XIPHOPHORA Montagne 1842: 12 

Thallus 10-60(-100) em long, with one to several subdichotomous fronds from a lacerate, 
becoming hapteroid, holdfast. Fronds frequently branched at intervals of 2-6(-10) cm, com
pressed, 3-10 mm broad below, 2-6 mm broad above, with relatively straight or long, slightly 
curved, terminal segments becoming fertile; vesicles absent. Growth from a single, four-sided 
apical cell in a narrow apical groove. Structure of a medulla of elongate cells and hyphae, and 
a cortex of isodiametric cells with an outer meristoderm. 

Reproduction. Thalli monoecious. Terminal branches developing into receptacles with 
unisexual or bisexual conceptacles scattered or more or less in lines, with ostioles on the flat 
surface; oogonia producing four eggs; antheridia on branched paraphyses. 

Type species: X. billardieri C. Montagne gladiata (Labillardiere) Kjellman]. 

A genus of two species, endemic to southern Australian and New Zealand coasts. 

KEY TO SPECIES OF X/PHOPHORA 

l. Receptacles simple or 1-2 times dichotomous near their base, basally constricted and 
gently tapering, usually 10-30 cm long and 3-15 mm broad I. X. gladiata 

l. Receptacles several times dichotomous. almost linear, usually 2-5 em long and \.5-2.5 
mm broad; vegetative branches 1-2 cm long between dichotomies and terminally, \.5-2.5 
mm broad ..... . . 2. X. chondrophylla 

I. Xiphophora gladiata (Labillardiere) Montagne ex Kjellman 1893: 
281. Nizamuddin I 964b: I, figs 2, 4, 9-13. Womersley 1967: 25\. 
Fucus gladiatus Labillardiere 1806: III, pi. 256. Turner 1819: 102, pI. 240. 
Fucodium gladiatum (Labillardiere) J. Agardh 1848: 202. Harvey 1858: pi. 53. 

PLATE 6 fig. 1; FIGS 122B, 127A,B 
Thallus (PI. 6 fig. I; Fig. 122B) dark brown. (20-)30-60(-100) em long. with a single axis 

(others later developing laterally). Holdfas! divided or hapteroid, (0.5-)1-2 em across and 
0.5-1.5 cm high; epilithic. Fronds essentially complanately branched, regularly subdichotomous 
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at intervals of (0.5-) 1-6(-8) em below, (0.3-) 1-10 em above where sterile, branches compressed, 
linear, (2-)4-7 mm broad and (1-)2-4 mm thick below, (1-)2-3 mm broad and 0.5-\.S mm 
thick above where sterile, axils usually rounded. Growth by a four-sided apical cell in a narrow 
depression. Structure with an extensive medulla of elongate cells and abundant hyphae, and 
a cortex of radially elongate cells with an outer meristoderm increasing the cortex. 

Reproduction. Thalli monoecious. Receptacles developed from upper branches, com
pressed, usually basally branched 1-2 times. then (5-) I 0-30( -SO) cm long and 
(2-)3-15(-20) mm broad. slightly curved, tapering gradually to the apex and usually narrower 
basally, with scattered conceptacles with ostioJes on the flat surface. Conceptacles (Fig. 127 A) 
usually unisexual with the female conceptacJes centrally situated and the male nearer the 
edges, elongate in surface view; paraphyses simple or basally branched; oogonia (Fig. 127B) 
ovoid, stalked, 140-280 JLm long and 80-160 JLm in diameter, producing four eggs; antheridia 
on branched paraphyses, 20-30 tLm long and 8-IS tLm in diameter. 

Type from "Cape van Diemen" (S.E. Tasmania); in FI. 

Distribution; Around Tasmania (rare on N. coast), from the lower eulittoral to over 18 m 
deep (Edgar 1984, p. 176). Harvey, Alg. Aust. Exsicc. 33H, from Western Port, Vic. (MEL, 
18797) is the only record from outside Tasmania. 

Selected specimens: Sandy Cape, N.W. Tas., low eulittoral (Bennett, lS.i.1954; ADU, AI9721). 
Cape Sorell, Tas. (Perrin, 22.xi.1937; ADU, A47136). Cape Forestier, Tas., uppermost sublit
toral (Bennett, 21.vi.l954; ADU, AI9827). Orford, Tas., 0-3 m deep (Shepherd, 1O.ii.1970; 
ADU, A35673). Lady Bay, Southport, Tas., uppermost sublittoral (Womersley, 28.x.1982; 
ADU, A56S08-"Marine Algae of southern Australia" No. 26S). Taroona, Tas., upper sublit
toral (Womers!ey, l3.i.I949; ADU, AI0122). Maatsuyker I., Tas., upper sublittoral (Bennett, 
26.vi.1954; ADU, AI9804). Bramble Cove, Port Davey, Tas., 0-1 m deep (Kenchington, 
25.ii.1985; HO, 99895). 

X. g!adiata is characterised by the long, slightly curved, receptacles, but sterile plants are 
very similar to X. chondrophylla. 

2. Xiphophora chondrophylla (R. Brown ex Turner) Montagne ex Harvey 185Sb: 215; 1859b: 
285. Lindauer et al. 1961: 287, pI. 11. 
Nizamuddin 1964b: 1, figs 1,3,5-8. Womersley 1967: 250. 

FIGS 122C, 127C-E 
Thallus (Fig. 122C) dark brown, 10-20(-30) cm long, densely tufted with usually several 

axes developing from the holdfast or laterally from the base of older axes. Hold/ast at first 
discoid, soon developing closely adjacent haptera, 1-2 cm across and 0.3-1 cm high; epilithic. 
Fronds essentially complanate, regularly subdichotomously branched at intervals of 2-3(-4) cm 
below, 0.5-1(-2) cm above, branches compressed, linear and gradually tapering, 3-6(-10) mm 
broad and 1-1.5 mm thick below, (1-)1.5-3 mm broad and 0.5-1 mm thick above, axils 
rounded. Growth from a four-sided apical cell in a narrow apical groove. Structure with a 
medulla of elongate cells and hyphae, and a cortex of isodiametric cells increasing in thickness 
by a surface meristoderm of radially elongate cells with numerous phaeoplasts. 

Reproduction. Thalli monoecious. Receptacles developed from upper branches, simple or 
becoming branched, (1-)2-5 cm long and 1.5-2.5 mm broad, slightly compressed, with 1-3 
irregular longitudinal rows of conceptacles (Fig. 127C) with ostioles on the flat surface, 
becoming slightly verrucose. Conceptacles unisexual or rarely bisexual; oogonia (Fig. 127D) 
ovoid, stalked, producing four eggs, \60-200 JLm long and 65-90 JLm in diameter; antheridia 
(Fig. 127E) on branched paraphyses, elongate-ovoid, 20-30 !-tm long and 10-16 tLm in diameter. 

Type from Port Dalrymple (Tamar Est. mouth), Tas.; in BM. 

Distribution: From Wedge l. and Sou'West R. mouth, Kangaroo I., S. Aust. to Walkerville. 
Vic. and the N. coast (at least) of Tasmania. Common on rough-water to moderate coasts in 
lower eulittoral pools and just below, and extending to 6 m deep. 

New Zealand (including var. maxima). 
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Selected specimens: Wedge I., S. Aust., upper sublittoral (Baldock, 30.xii.1963; ADU, A27160). 
Yilki, Victor Harbor, S. Aust., drift (Womersley, 30,ix.1985; ADU, A56787). Sou'West R. 
mouth, Kangaroo 1., S. Aust., 6 m deep (Mitchell, 24.viii.1963; ADU, A26838). Middle R., 
Kangaroo 1., S. Aust., upper sublittoral (Womersley, 21.i.1948; ADU, A6790). Bridgewater 
Bay, Vic., low eulittoral (Beauglehole, 5.vi.1949; ADU, AI 2002). Apollo Bay, Vic., upper 
sublittoral pools on Point Bunbury (Womersley, l,iv.1981; ADU, A52051-"Marine Algae of 
southern Australia" No. 266). Queenscliff, Vic., drift (Womersley, 12.v.1982; ADU, A55532). 
Flinders, Vic., upper sublittoral pools (Clayton & Womersley, 25.x.1986; ADU, A57436). 
Walkerville, Vic., upper sublittoral (Sinkora A2134, 2,iii.1975; ADU, A48309). Curries R. 
mouth, Tas., low eulittoral pools (Womersley, 28.i.1949; ADU, A10314). 

Var. maxima from New Zealand is a generally more robust plant than the Australian 
species. and may have relatively long terminal segments. 

FAMILY SEIROCOCCACEAE Nizamuddin 

Thallus usually 0.5-2 m long, with a single, short, stipe and essentially complanate, much 
branched. fronds with long main branches bearing simple, flat, ecostate. entire or serrate, 
distichous. laterals; holdfast with a discoid-conical centre usually with a marginal, thickened 
rim. from which laterally appressed haptera extend, the whole holdfast usually 2-10 em across. 
Vesicles present or absent. Growth from a short series of four-sided apical cells in an apical 
depression. Structure of a medulla of elongate cells, and a cortex of isodiametric cells with a 
surface meristoderm; extensive development of hyphae occurs in the medulla and inner cortex. 

Reproduction. Thalli monoecious or dioecious. Receptacles developed from laterals. or 
discrete, terete or flattened. structures borne on the adaxial margins of laterals, often spreading 
to the parent branch margin. Conceptacles with ostioles on the flat surfaee of receptacles. or 
scattered on terete receptacles; oogonia sessile. with an apical mesochiton collar, containing a 
single egg; antheridia sessile or on branched paraphyses. 

Type genus: Seirococcus Greville. 

A family of 5 genera (3 from southern Australia, Marginariella Tandy from New Zealand 
and Cystosphaera Skottsberg from the Antarctic). characterised by the four-sided apical cells. 
of which often more than one appear to remain active in an apex, the mesochiton oogonial 
collar, the marginal receptacles to the branches, and the discoid holdfast with marginal haptera. 
The latter three features now characterise the family, since McCully (1966) has shown that a 
group of 4-8 four-sided apical cells (rather than a single apical cell) exist in Fucus vesiculosus 
and F. edentatus; other taxa of Fucaceae may, however. have a single apical cell. 

The Seirococcaceae was proposed as a family by Nizamuddin (l962a, p. 193), but only 
validated by a Latin diagnosis in Nizamuddin (1987). Nizamuddin (1962a. p. 195) also 
recognised two subfamilies, but this is scarcely warranted in this small family. The family 
corresponds to the tribe Phyllosporeae (Schmidt 1938, p. 225) of the Fucaceae. 

KEY TO GENERA OF SEIROCOCCACEAE 

I. Axes and primary branches bearing marginal, serrate, flat, leafy laterals 5-15(-25) em 
long and 3-12(-20) mm broad, which become receptacles with scattered conceptacles; 
vesicles elongate-ovoid, 2-4(-5) cm long .... PHYLLOSPORA 

1. Axes or primary branches bearing alternate, entire, flat laterals, which bear either short 
and terete or compressed and ensiform receptacles in a marginal-adaxial position; vesicles 
absent. . .2 

2. Receptacles terete, torulose, 2-5(-8) mm long ...... SEIROCOCCUS 
2. Receptacles compressed, ensiform to lanceolate and often rostellate, 10-15 mm long 

and (1-)2-5 mm broad SCYTOTHALIA 
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Genus PHYLLOSPORA C. Agardh 1839: 311 

Thallus usually 1-2 m long, with a single stipe bearing distichously long, basally branched, 
ligulate axes or primary branches, bearing marginally and densely, simple, flat laterals 5-15 
(-25)cm long and 3-12(-20) mm broad, together with ovoid to broadly fusiform vesicles 
2-4(-5) cm long; holdfast with a discoid-conical centre and a marginal rim, with radiating, 
laterally appressed, haptera. Growth from a short series of four-sided apical cells. Structure 
with a medulla of elongate cells and hyphae, and a cortex of isodiametric cells with a surface 
meristoderm. 

Reproduction. Thalli dioecious. Mature laterals becoming receptacles, with unisexual 
conceptacles scattered over their basal surfaces; oogonia sessile, with a mesochiton collar and 
a single egg; antheridia on branched paraphyses. 

I:vpe (and only) species: P. comosa (Labillardiere) C. Agardh. 

Phyllospora is distinguished from Seirococcus and Scytothalia by its habit, with long 
primary branches bearing dense marginal rows of simple laterals which become receptacles, 
and by the presence of vesicles. 

Phyllospora comosa (Labillardiere) C. Agardh 1839: 311, pI. 2S fig. II. Harvey 1860: pI. 153. 
Lucas 1936: 7S, fig. 45. Nizamuddin I 962a: 195, figs 3,5; 1965a: 81, figs I-IS, pI. I. 
Womersley 1967: 252. 
Fucus comosus Labillardiere 1806: 112, pI. 258. Turner lSI I : IS, pI. 142. 

FIGS 125A, 127F,G 
Thallus (Fig. 125A) dark brown, 0.5-2(-3) m long, much branched with a short, single, 

subterete stipe bearing long, flat, primary branches with dense, simple, marginal laterals closely 
arranged along their length, with scattered vesicles, all essentially in one plane but mostly 
displaced. Hold/ast 1-6(-12) cm across, with a discoid-conical (sometimes depressed) centre 
1-3 cm across, a marginal thickened rim, and radiating, laterally appressed haptera in 1-4 
irregular whorls, each \-4 cm long, 1-4 times branched, 1-3 mm in diameter; epilithic. Branch 
axes 6-12 mm broad, (0.5-)1-3 mm thick. Laterals linear to slightly laneeolate, 5-15(-36)cm 
long and 3-12(-20) mm broad, occurring 1-2 mm apart, entire or with occasional slight 
marginal spines. Vesicles formed at base of occasional laterals, elongate-ovoid to broadly 
fusiform, usually apiculate or with a short apical leaflet, 2-4(-5) cm long and (0.5) 1-2 cm in 
diameter, wall 1-3 mm thick. Growth from a short series of four-sided apical cells in an apical 
depression. Structure with a medulla of elongate cells and hyphae, and a cortex of isodiametric 
cells, larger inwardly, increasing by a surface meristoderm. 

Reproduction. Thalli dioecious. Conceptacles scattered over mature laterals (Fig. 127F). 
mainly on their basal 2-8cm; oogonia (Fig. 127G) sessile, ovoid, 130-250.um long and 
SO-150.um in diameter, with an apical mesochiton collar and a single egg, accompanied by 
simple or basally branched paraphyses 12-16.um in diameter; antheridia on branched para
physes, elongate-ovoid, 25-50.um long and 8-12.um in diameter. 

I:vpe from "Cape van Diemen" (S.E. Tasmania); in FI. 

Distribution: From Robe, S. Aust" around Victoria and Tasmania to Port Macquarie, N.S.W. 
Drift specimens known from Encounter Bay and Pennington Bay. Kangaroo I., S. Aust. 

Lord Howe L 

Selected specimens: Pennington Bay, Kangaroo I., S. Aust., drift (Womers/ey, 26.i.1956; 
ADU, A20344). Robe, S. Aust., upper sublittoral pools (Womersley, J6.xii.1986; ADU, A57324-
"Marine Algae of southern Australia" No. 282). Lawrence Rock, Portland, Vic .. 8-11 m deep 
(Larkum, 2.ix.1971; ADU, A39641). Walkerville, Vic., drift (Pope & Bennett, 19.v.1949; ADU. 
AI2202). Low Head, Tas., 4-12 m deep (Perrin, Aug. 1948; ADU, A9308). Great Taylor Bay, 
Bruny I., Tas., 2-7 m deep (Shepherd, 7.ii.1970; ADU, A35545). Long Reef, N.S.W., drift 
(Womersley, 19.iii.1949; ADU, AI0IS7). Lord Howe I. (Alaiden, Mar. 1898; NSW, AI292). 

Phy/lospora is common on rough-water coasts in deeper pools and the upper sublittoral. 
but in Tasmania is common in deep water, more than 18 m deep (Edgar 1984, p. 176). 
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Genus SEIROCOCCUS Greville 1830: xxxiv 

Thallus 0.5-2 m long, much branched laterally and essentially complanately, with long 
axes or primary branches, slightly flexuous and bearing marginally alternate, distichous, simple, 
laterals 4-12 mm broad; vesicles absent; stipe single, with a discoid and marginally hapteroid 
holdfast. Growth from 1-3 four-sided apical cells in an apical depression. Structure with a 
medulla of elongate cells with hyphae, and a cortex of isodiametric cells with a surface 
meristoderm. 

Reproduction. Thalli monoecious. Receptacles densely clustered along the adaxial axillary 
margins of laterals and spreading to the margin of the parent branch, terete, verrucose, 2-5 
(-8) mm long and 0.5-1 mm in diameter. Conceptacles usually bisexual; oogonia sessile, with 
an apical mesochiton collar and a single egg; antheridia on branched paraphyses. 

Type and only species: S. axillaris (Turner) GrevilIe. 

Seirococcus is closely related to Scytothalia in habit and dimensions, but differs in having 
short, terete receptacles in contrast to the flat, ensiform to lanceolate and often rostellate ones 
of ScylOlhalia. 

Seirococcus occurs on eastern coasts of southern Australia, but overlaps with the distri
bution of the western Scytolhalia. 

Seirococcus axillar is (R. Brown ex Turner) Greville 1830: synop. xxxiv. Harvey 1858: pI. 4. 
Lucas 1936: 68, fig. 41. Nizamuddin 1962a: 195, figs 2,6; 1968a: 88, figs 33-40, pI. 
III. Womersley 1967: 253. 
Fucus axillaris R. Brown ex Turner 1811: 28, pI. 146. 

FIGS 125B,C. 127H 
Thallus (Fig. 125B) medium to dark brown, 0.5-2 m long, much branched irregularly 

laterally and essentially complanately, with long axes or primary branches bearing marginally 
alternate, distichous, laterals, some developing into long branches, stipe 1-10 cm long, sub
terete, 3-8 mm in diameter. Holdfas! 1-4 cm across, developing a circular raised rim which 
bears closely adjacent, simple or branched, haptera 1-2 cm long; epilithic. Axes or primary 
branches straight to slightly flexuous, 3-5(-8) mm broad, (1-)2-5 mm thick, bearing alternate, 
simple, laterals at intervals of (0.5-)1-2 cm. Laterals linear to slightly curved, tapering above, 
not or slightly basally constricted, 5-10(-15) cm long and 4-12 mm broad. Growth from 1-3 
four-sided apical cells in an apical depression. Structure with a medulla of elongate cells and 
hyphae, and a cortex of isodiametric cells with a surface meristoderm increasing the cortex; 
outer cells densely phaeopiastic. 

Reproduction. Thalli monoecious. Receptacles (Fig. 125C) clustered along the adaxial 
edges of laterals, becoming dense and radiating to the sides of the lateral edges, spreading to 
the edge of the parent branch, clusters 1-3(-6) cm long, indi.vidual receptacles terete, verrucose, 
2-5 (-8) mm long and 0.5-1 mm in diameter. Conceptacles (Fig. 127H) unisexual, with simple 
or occasionally branched paraphyses in the female conceptacles; oogonia (Fig. 127H) sessile, 
ovoid, with an apical mesochiton collar and a single egg, 120-270 ftm long and 60-150 ftm in 
diameter; antheridia (Fig. I27H) on branched paraphyses, elongate-ovoid, 20-40 ftm long and 
8-14 ftm in diameter. 

Type from Port Dalrymple (Tamar Est. mouth), Tas.; in BM (ex K). 

Distribution: From Fishery Bay (S.W. of Port Lincoln), S. Aust., to Walkerville, Vic., and 
around Tasmania, from 3 to 40 m deep. 

Selected specimens: Fishery Bay, S.W. of Port Lincoln, S. Aust., drift (Womersley, 2I.ii.1959; 
ADU, A22482). Memory Cove, S. of Port Lincoln, S. Aust., 40 m deep (Baldock, 2.i.1964; 
ADU, A17149). Pennington Bay, Kangaroo 1., S. Aust., drift (Womersley, 4.1.1948; ADU, 
A6548). Dubious Rock, West L, S. Aust., 21 m deep (Shepherd, 3.1.1966; ADU, A30290). 
Yilki, Victor Harbor, S. Aust., drift (Womersfey, 3.xii.1986; ADU, A57285). Robe, S. Aust., 
drift (Womersley, 23.ix.1986; ADU, A57202-"Marine Algae of southern Australia" No. 272). 
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A 

Fig. 125. A. Phyllospora comosa (ADU, A57324). B,C. Seirococcus axillaris (B, ADU, A57202; C, 
ADU, A57285). B. Habit. C. Branches with adaxial receptacles. 
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Portland, Vic., drift (J~luir, Jan, 1950: ADU, A 15748), Walkerville, Vic" drift UVomersle.l', 
Il.xi,1982; ADlJ, A55355), Low Head, Tas" 4-12 m deep (Perrin, Aug, 1948; ADU, A9307), 
Lady Bay. Southport. Tas" 3-5 m deep (A, Brown & Womersley, 28.x.1982; ADU, A56517). 

Seirococcus is distinctive in the terete, marginal and axillary, densely clustered receptacles. 
It occurs mainly in deep water (3-40 m). 

Genus SCYTOTHALIA Oreville 1830: xxxiv 

Thallus 0.5-2 m long, much branched laterally and essentially complanately, with long 
axes or primary branches. slightly flexuous, bearing marginally, alternately distichous, simple 
laterals (2-)3-6 mm broad; vesicles absent; stipe simple. with a discoid and marginally 
hapteroid holdfast. Growth from 1-2 four-sided apical cells in an apical depression. Structure 
with a medulla of elongate cells with hyphae. and a cortex of isodiametric cells with a surface 
meristoderm. 

Reproduction. Thalli monoecious. Receptacles clustered along the adaxial margins of 
laterals and spreading to the margin of the parent branch, strongly compressed, ensiform to 
lanceolate. often rostellate, 10-15 mm long and (1-)2-5 mm broad. Conceptacles unisexual or 
bisexual, scattered over the flat surfaces; oogonia sessile, with a mesochiton collar and a single 
egg: antheridia on branched paraphyses. 

Type and only species: S. dorycarpa (Turner) Oreville. 

Fig. 126. SCYfOlhaiia dorycarpa, A. Habit (ADU. A52166). B. Branches with marginal receptacles (ADU. 
A57284). 
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Scytothalia is distinguished from Seirococcus by the form of the receptacles; in habit the 
thalli are similar. Scytothalia is a western genus, but overlaps with the eastern Seirococcus. 

Nizamuddin (1968, p. 86) reported a three-sided apical cell in developing receptacles, in 
contrast to the normal four-sided apical cell in vegetative parts. 

Scytothalia dorycarpa (Turner) Greville 1830: synop. xxxiv. Harvey 1858: pI. 9. Lucas 1936: 
69, fig. 42. Naylor I 949a: 135, figs 1-4. Nizamuddin 1962a: 195, figs 1,4; 1968a: 84. 
figs 19-32, pI. II. Womersley 1967: 252. 
Fucus dorycarpus Turner 1811: pI. 143. 

FIGS 126, 127I,J 
Thallus (Fig. 126A) medium to dark brown, 0.5-2 m long, much branched irregularly 

laterally and essentially complanately, with long axes or primary branches bearing marginally 
alternate, distichous, laterals; stipe 1-12 em long, subterete, 2-8(-10) mm in diameter. Hold/asl 
1-3(-6) em across, developing a circular, raised, rim to the discoid-conical centre, with closely 
adjacent, simple or branched, haptera 1-4 em long; epilithic. Axes or primary branches slightly 
flexuous, 3-6 mm broad, 1-2(-4) mm thick, bearing alternate, simple, laterals at intervals of 
0.4-3 cm. Laterals usually curved, linear but tapering above, basally not or slightly constricted, 
5-8( -12) em long and (2-)3-6 mm broad. Growth from 1-2 four-sided apical cells in an apical 
groove. Structure with a medulla of elongate cells and hyphae, and a cortex of isodiametric 
cells with a surface meristoderm increasing the cortex; outer cells densely phaeoplastic. 

Reproduction. Thalli monoecious. Receptacles (Fig. 126B) clustered (few to many) along 
the adaxial margins of laterals and spreading to the adjacent margin of the parent branch, 
strongly compressed, ensiform to lanceolate, often rostellate, 10-15 mm long and (1-)2-5 mm 
broad. Conceptacles (Fig. 1271) scattered over the flat surfaces, usually unisexual, occasionally 
bisexual; female conceptacles with simple or basally branched, moniliform, paraphyses, with 
ovoid cells 12-20.um in diameter: oogonia (Fig. 127J) sessile, ovoid, with an apical mesochiton 
collar and a single egg, 160-280,um long and 60-150 .urn in diameter; antheridia on branched 
paraphyses, elongate-ovoid, 24-42.um long and 6-12.um in diameter. 

Type from King George Sound, W. Aust.; in BM (ex K). 

Distribution: From Geraldton. W. Aust. to Point Lonsdale, Vic., and the north coast of 
Tasmania, on rough-water coasts from low water mark to 44 m deep. 

Selected specimens: Geraldton, W. Aust. (Lucas, July 1928; Lucas Herb., NSW). Garden r., 
W. Aust., 21 m deep (Kirkman, 27,iii.l980; ADU, A51 003). Belinda Beach, Middle I., Recherche 
Arch., W. Aust., uppermost sublittoral (Trudgen 844, 23.xi.1973; ADU, A5J689; PERTH). 
Smooth I., Isles of St Francis, S. Aust., 21 m deep (Shepherd, 29,iii.1980; ADU, A52166). 
Venus Bay, S. Aust., sublittoral fringe (Womersley, 12.ii.1954; ADU, AI9505). Seal Rock, 
West I., S. Aust., 12-18 m deep (Shepherd, Mar. 1966; ADU, A30440). Vivonne Bay, Kangaroo 
L. S. Aust., in large sublittoral pool (Womersley, 3I.xii.1945; ADU, A3340). Yilki, Victor 
Harbor, S. Aust .. drift (Womersley, 3.xii.1986; ADU, A57284). Point Lonsdale, Vic., drift 
(AlcLennan, Sept. 1948; MELU, 35190). Tamar Heads, Tas. (Irvine, 1893; HO. 66638). 

The Tamar Heads record appears to be the only one from the north coast of Tasmania. 

FAMILY CYSTOSEIRACEAE Kuetzing 

Thallus usually 20-150 cm long, with 1-3 simple or branched stipes bearing radially, 
distichously or tristichously branched axes or primary branches, straight to flexuous, each 
slightly to much branched with usually (sub-)determinate laterals some of which may develop 
further; laterals simple or branched, terete to flat; holdfast discoid-conical, or lacerate, or sub
hapteroid, rarely becoming stoloniferous. Vesicles present or absent, subsphericaJ to ovoid, 
discrete or within the branches. Growth from a single, three-sided, apical cell in an apical 
depression. Structure with medulla, cortex and surface meristoderm. 

Reproduction. Thalli monoecious or dioecious. Receptacles developed from the whole or 
the upper parts of the laterals or their ramuli, terele to flat, elongate. Conceptacles and their 
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Fig. 127. A,B. Xiphophora gladiata (ADU, A56508). A. Cross section of thallus with female and male 
conceptacles. B. Section of female conceptacles with paraphyses and oogonia with 4 eggs. C-E. 
Xiphophora chondroph.vlla (ADU, A57436). C. Cross section of thallus with female and male concep
tacles. D. Section of female conceptacle with paraphyses and oogonia with 4 eggs. E. Section of male 
conceptacle with antheridia on branched paraphyses. F,G. Ph.vl/ospora comosa (ADU. A57324). F. 
Cross section of female receptacle. G. Section of female eonceptacle with paraphyses and oogonia each 
with a mesochiton collar. H. Seirococcus axillaris (ADU, A57285). Cross section of receptacle with 
female and male conceptacles. I,J. Scytothalia dor.vcarpa (ADU, A57284). I. Cross section of receptacle 
with female and male conceptacles. J. Section of female conceptacle with paraphyses and ogoonia each 
with a mesochiton collar. 
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ostioles scattered or on the surface or margin of flattened receptacles, unisexual or bisexual; 
oogonia sessile, without a mesochiton collar, containing a single egg; antheridia sessile or on 
branched paraphyses. 

A family of about 16 genera. with 9 in southern Australia, distinguished by their single. 
three-sided, apical cells, receptacles de'/eloped from the ramuli, and oogonia with a single egg. 

KEY TO GENERA OF CYSTOSEIRACEAE 

I. Branching radial, branches terete or winged 
I, Branching distichous from axes or from margins of flattened fronds 

.. 2 
.6 

2. Upper branches terete and verrucose, covered with laterally appressed, short, peltate, 
determinate laterals containing vesicles and conceptacles . SCABERIA 

2. Branches smooth or muricate, but not covered with dense peltate laterals; lesser 
branches developing into receptacles . . . . . . . . . . . 3 

3. Branches containing vesicles and with triquetrous wings, with conceptacles developing 
in the wings . . . . . . . . . . . . . . . . . . . . . ............ HORMOPHYSA 

3. Branches terete, without wings, conceptacles developing in ends of ramuli; basal ramuli 
terete, not leaf-like (in southern Australian Cystoseira) ... . .. 4 

4. Thallus with a short main stipe and long primary branches; vesicles within the 
ultimate ramuli, in series of (1-)2-3(-4) ... CYSTOSEJRA 

4. Thallus with long axes or primary branches from the hoJdfast. without a short main 
axis; vesicles absent or borne singly on the primary branches ... 5 

5. Vesicles borne directly on the primary branches, replacing ramuli; branching radial; 
receptacles 1-2 cm long, developed from ramuli .. CAULOCYSTIS 

5. Vesicles absent; branching at first tristichous, becoming irregular; receptacles 2-6 mm 
long, formed from ends of ramuli . . .. ACROCARPIA 

6. Thallus with strongly developed, flexuous, axes bearing alternately distichous laterals 
of limited growth from the face or edges of the (usually) compressed axes; laterals 
simple to repeatedly branched, distichously, radially or irregularly; secondary (and 
tertiary) axes arising in axils of primary laterals; vesicles present or absent; concep
tacles on terete ramuli or on margins of compressed ramuli .. CYSTOPHORA 

6. Thallus irregularly subdichotomously or laterally branched in one plane, with or 
without flexuous axes or limited laterals; vesicles absent; conceptacles on the edges 
or surface of compressed to flat branches ... 7 

7. Holdfast stoloniferous, often proliferous; branching fairly regularly pinnate, relatively 
thick . . . . . . . . PLA TYTHALIA 

7. Holdfast discoid-conical or divided; branching irregularly lateral to pinnate, either thick 
or relatively thin ..... .. . ....... 8 

8. Thallus with a short, simple, unbranched stipe, bearing complanate, not or vaguely 
costate, fronds with irregularly alternately branched, fiat, entire, relatively thick 
laterals. . . . . . . . . . . . . . CARPOGLOSSUM 

8. Thallus with an erect, dichotomous, subterete, perennial stipe, bearing annually 
relatively thin, flat, costate, alternately to dichotomously branched fronds, usually 
with a midrib and spinous margins ... MYRIODESMA 

Genus SCABERIA Greville 1830: xxxvi 

Thallus usually 20-100 cm long, with a short stipe from a discoid-conical holdfast, bearing 
several short, radially branched, smooth, primary branches, some of which develop into long, 
branched, axes covered with laterally appressed, short, peltate, lobed, determinate laterals, 
which give the long branches a verrucose appearance, 4-8(-10) mm in diameter. Determinate 
laterals with a stalk 0.5-1 mm long and peltate head 2-4 mm across, some containing vesicles 
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and conceptacles in their walls. Growth from a three-sided apical cell. Structure of a central 
medulla, cortex of isodiametric cells and a surface meristoderm. 

Reproduction. Conceptacles developed in short lateral branches, in walls of peltate laterals, 
bisexual, with scattered ostioles; oogonia with a single egg. 

Type species: S. agardhii Greville. 

Scaberia is a monotypic genus endemic to southern Australia, characterised by the long 
primary branches becoming covered with laterally appressed, peltate, determinate laterals, 
giving them a verrucose appearance, and with vesicles and conceptac1es within their walls. 

Scaberia agardhii Greville 1830: xxxvi. Harvey 1860: pI. 164. Nizamuddin I 962c: 117, figs 1-
7. Womersley 1967: 256. 

PLATES 6 fig. 3, 7 fig. 1; FIG. 131A,B 
Thallus (Plates 6 fig. 3, 7 fig. I) medium brown, drying darker brown, 20-100(-200) cm 

long, with a short stipe bearing several primary branches (1-)4-10 cm long, with slender, radial, 
smooth, laterals; some laterals developing as long, branched, axes, naked below and 1-2 mm 
in diameter, covered above with laterally adjacent, peltate, determinate, much lobed laterals 
(Fig. 131A,B) which give the branch an irregularly verrucose appearance; such branches 4-6 
(-8) mm in diameter. Hold/as! discoid-conical, 3-10 mm across; epilithic. Determinate laterals 
1-2 mm high and 2-4 mm across, with a stalk 0.5-1 mm long and the peltate head formed 
of much branched, successively slenderer, ramuli. Vesicles (Fig. 131 A,B) scattered, formed 
within the peltate laterals, appearing as swellings, 3-7 mm in diameter. Growth from a single, 
three-sided, apical cell in an apical depression. Structure of central medulla of elongate cells 
and hyphae and an outer cortex of isodiametric cells with a surface meristoderm; outer cells 
densely phaeoplastic. 

Reproduction. Thalli monoecious. Conceptacles (Fig. 131 B) on short branch lets with no 
or few vesicles, within the walls of the peltate laterals, bisexual, with scattered ostioles; oogonia 
sessile, ovoid, 95-240 ILm long and 60-90 ILm in diameter, with a single egg; antheridia on 
branched paraphyses, elongate-ovoid, 25-45 J.Lm long and 8-15 J.Lm in diameter; simple, slen
der, paraphyses present in conceptacles. 

Type from the Swan River Estuary (Fremantle), W. Aust.; in E. 

Distribution: From the Houtman Abrolhos, W. Aust. around southern Australia and northern 
Tasmania (to Oyster Bay), to Collaroy, N.S.W. 

Lord Howe I. 

Selected specimens: Coronation Group, Houtman Abrolhos, W. Aust. (Stacey, 24.viii.1970; 
ADU, A43787). Twilight Cove, Eyre, W. Aust., drift (Cambridge, 16.xii.1981; ADU, A56695). 
Point Fowler, S. Aust., upper sublittoral pools (Womersley, 6.ii.l954; ADU, AI9457). Billy 
Lights Point, Port Lincoln, S. Aust., upper sublittoral (Womersley, 14.i.1987; ADU, A57364). 
Royston Head, Yorke Pen., S. Aust., 6-13 m deep (Shepherd, 14.iv.1963; ADU, A26549). 
Emu Bay, Kangaroo I., S. Aust., upper sublittoral (Womersley, 18.i.I945; ADU, A2356). 
Rosetta Bay, Victor Harbor, S. Aust., uppermost sublittoral (Womersley, 3.xii.1986; ADU, 
A57281-"Marine Algae of southern Australia" No. 273). Narrawong Beach, Portland, Vic., 
drift (Beauglehole, 15.v.l949; ADU, AI2017). Crawfish Rock, Westernport Bay, Vic., 0 m 
deep (Watson, 29.v.1974; ADU, A44425). E. of Gabo I., Vic., 70 fm (=135 m) deep (F.r.S. 
"Endeavour", June 1914; NSW). Curries R. mouth, Tas., upper sublittoral (Womersley, 
28.i.1949; ADU, A 10302). Collaroy, N.S.W., drift (May 273, 24.viii.l944; NSW). 

Scaberia is common in moderate to strong water movement on most of the southern 
Australian coast, from low tide level to about 40 m deep (the Gabo I. record appears to be 
unusually deep). 

Genus HORMOPHYSA Kuetzing 1843: 359 

Thallus usually 10-40 cm long, with a short stipe from a discoid-conical holdfast, bearing 
several primary branches. Primary branches more or less straight, with triquetrous, interrupted, 
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Fig. 128. A. Hormophysa triquetra (ADU, A26730). B. Cystoseira trinodis (ADU, A26734). 
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wings and similar laterals arising from the branch rhachis. Vesicles present within the primary 
and lateral branches, developed within the medulla, elongate. Growth from a single, three
sided, apical cell in an apical depression. Structure of a central medulla of elongate cells in 
the rhachis of branches, and an extensive cortex of isodiametric cells with a surface phaeo
plastic meristoderm; cryptostomata scattered over the whole frond. 

Reproduction. Conceptacles scattered over the whole thallus but best developed in walls 
of the vesicles and thicker parts, bisexual; oogonia with a single egg. 

Type species: H. triquetra (c. Agardh) Kuetzing. 

Hormophysa is a monotypic genus (Papenfuss 1967), with several names having been 
applied to forms of the type species. It is characterised by the triquetrous wings, containing 
the conceptacles, on the branches, which also contain internal vesicles on the upper parts. 

Hormophysa triquetra (c. Agardh) Kuetzing 1843: 359. Allender & Smith 1978: 61, figs 1-3. 
Mairh & Krishnamurthy 1970: 38, figs 1-47. Papenfuss 1967: 42. Womersley 1967: 
255. 
Cystoseira triquetra C. Agardh 1820: 61. 
Fucus triqueter Linnaeus. Turner 1808: 72, pI. 34. 

FIGS 128A, 131C,D 
Thallus (Fig. 128A) medium to dark brown, (10-)20-40 cm long, with a short, terete, stipe 

bearing few to many primary branches, each irregularly tristichously and spirally branched 
from the rhachis, with most laterals of more-or-Iess limited growth. Holdfast discoid-conical, 
5-10 mm across; epilithic. Primary branches with triquetrously arranged wings, each 0.5-2 
(-3)cm long and 1-5(-7) mm broad above before terminating, with vesicles (Fig. 131C) 
developing centrally within the medulla in the upper part of the branches; lower part of 
branches usually denuded; vesicles elongate, 5-10 mm long and 2-4 mm in diameter. Lesser 
branches (1-)2-6(-10) cm long, compressed to triquetrous, with marginal rows of short teeth 
0.5-2(-3) mm long, cryptostomata numerous, scattered. Growth from a single, three-sided, 
apical cell in an apical depression. Structure of a central medulla of compact, elongate, cells 
and an extensive cortex of isodiametric cells decreasing in size to the surface phaeoplastic 
meristoderm; medulla absent or slight in the wings; vesicles with longitudinal strands of 
smaller cells opposite the wings (Fig. 131 C). 

Reproduction. Thalli monoecious. Conceptacles (Fig. 131 C,D) bisexual, scattered over the 
thallus without distinctive receptacles; oogonia sessile, ovoid and broad based, 80-120/lm 
long and 35-60 /lm in diameter; antheridia sessile or on short, branched, paraphyses, elongate
ovoid, 20-30/lm long and 8-12 /lm in diameter; simple paraphyses also present. 

Type from india(?) (see Papenfuss 1967, p. 42). 

Distribution: Throughout the Indo-Pacific tropics and subtropics, extending into warm tem
perate seas. In Australia, extending south on the west coast to Point Peron and the Peel Inlet 
(Allender & Smith 1978) and on the east coast to Port Stephens, N.S.W. (May 1939, p. 205, 
as Hormosira articulata). 

In southern Australia, known from the Port Broughton region and Port Augusta in 
northern Spencer Gulf, S. Aust. 

Selected specimens: Port Broughton, S. Aust., in outer channel (Womersley, I.xii.1963; 
ADU, A27036) and near boat ramp, drift (Reimers, 6.xii.1986; ADU, A57314). Fisherman 
Bay, Port Broughton, S. Aust., drift (Womersley, 10.ix.1963; ADU, A26730-"Marine Algae 
of southern Australia" No. 56, and 23. viii.1967; ADU, A3180 I). Port Augusta, S. Aust., drift 
(Womersley, 3I.xii.1950; ADU, AI3825). 

H. triquetra is highly variable in form (Allender & Smith 1978), but the Spencer Gulf 
specimens are well developed and typical of the species; they may be a relict population. 

Womersley (1967, p. 256) suggested that Fucus nodularius Mertens (1819, p. 189, pI. 15) 
may be a denuded form of H. triquetra, but further specimens from Shark Bay, W. Aust. 
indicate that the former is an independent species, the type locality of which is "Nov. Holl. 
occid." (which may be the Shark Bay region). 
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Genus CYSTOSEIRA C. Agardh 1820: 50, nom. cons. 

Thallus 10-50 cm(-2 m) long, with a short stipe from a discoid-conical holdfast, with the 
axis bearing radially or subdistichously few to numerous primary branches which are usually 
formed and lost seasonally; axis usually erect, monopodially or sympodially branched. Primary 
branches long, radially to bilaterally and alternately branched, with the laterals progressively 
shorter above, and in many species with flattened, simple or branched, basal laterals and 
slender, terete upper laterals and ramuli; rhachis often with small muricate processes or spines. 
Vesicles present in most species, often developed seasonally, situated within the laterals or 
the ultimate ramuli, often in chains of 2-5. Growth from a single, three-sided apical cell in 
an apical depression. Structure of a compact, central, medulla of elongate cells, without or 
with few hyphae, and a cortex of isodiametric cells with a surface phaeoplastic meristoderm; 
cryptostomata scattered over the whole frond, sometimes absent. 

Reproduction. Receptacles developed seasonally from ultimate ramuli, terete to lanceolate 
and verrucose, often distal to a vesicle, simple or branched, in some species with appendages. 
Conceptacles usually bisexual, ostioles scattered, basal columella with phaeophycean hairs 
present or absent, tongue cell in juvenile stages unicellular or as a filament of 3-5 cells; 
oogonia basal in the conceptacle, sessile, partly embedded or not, with a single egg and the 
supernumerary nuclei extruded, with the eggs freed from the conceptacle or held near the 
ostiole by mucilage; antheridia usually on the upper conceptacle wall, sessile or on branched 
paraphyses. 

Lectotype species: C. concatenata (Linnaeus) C. Agardh 
Agardhj. 

/oeniculacea (Linnaeus) C. 

A genus of about 55 species (Roberts 1978, p. 399) found throughout the tropical and 
warmer temperate regions, with most of the species on Mediterranean and adjoining Atlantic 
coasts. Cystophyllum is included within Cystoseira (Papenfuss & Jensen 1967, p. 21; Roberts 
1978, p. 401), and the southern Australian plants, previously referred (Womersley 1967, p. 
254) to Cystophyllum onustum (Mertens) J. Agardh, are considered a form of the Indo-Pacific 
tropical-subtropical Cysioseira trinodis. 

The morphology, structure and reproduction of Cystoseira have been discussed by Roberts 
( 1967). 

Cystoseira trinodis (ForsskAI) C. Agardh 1820: 67. Papenfuss & Jensen 1967: 21, fig. 1. 
Cystophyllum onustum (Mertens) J. Agardh 1848: 230. Womersley 1967: 254. 
Cystophyllum muricatum (Turner) J. Agardh 1848: 231. Harvey 1860: pI. 139. Lucas 
1936: 74. Nizamuddin 1962b: 233, figs 1-21. 

FIGS 128B, I31E,F 
Thallus (Fig. 128B) medium brown, 20-60(-100)cm long, much branched radially with 

several long primary branches from stipes 1-4(-10) cm long. Hold/ast discoid-conical, 1-2 em 
across, with one to several stipes; epilithic. Primary branches 20-50(-100) cm long, with radially 
arranged laterals bearing short, terete, simple or branched ramuli: basal ramuli usually crowded, 
simple or branched, terete (flat and leaf-like only in tropical-subtropical forms), 1-2(-3) em 
long and 0.5-1 mm in diameter; rhachis usually densely covered (especially near the base) 
with short, muricate, processes 0.5-\.5 mm long, each at first with a terminal cryptostomatum. 
Vesicles (Fig. I3IE) formed within ramuli, single or in chains of 2-4, each ovoid to fusiform. 
2-4(-5) mm long and 0.5-1.5(-2) mm in diameter, with a terminal awn and prominent 
cryptostomata. Growth from a single, three-sided, apical cell in an apical depression. Structure 
of a compact medulla of elongate cells and a cortex of isodiametric cells decreasing in size to 
the phaeoplastic meristoderm; slender hyphae present in medulla and inner cortex. 

Reproduction. Thalli monoecious. Receptacles (Fig. 131 E) developed from ends of ramuli 
or laterally below vesicles, terete to lanciform, 2-10(-20) mm long and 0.5-1.5 mm in diameter, 
simple or once branched. Conceptacles (Fig. 131 F) bisexual, with scattered ostioles and a basal 
group(s) of phaeophycean hairs; oogonia comparatively large, few per conceptacle and largely 
filling it, sessile and partly embedded in the conceptacle wall; oogonia 120-200 Jim across and 
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1 00-150 ~m high; antheridia usually near the ostiole, sessile or on branched paraphyses, ovoid, 
30-40 ~m long and I 0-15 ~m in diameter. Embryo with four primary rhizoids. 

Type from the Red Sea; in C(?) 

Distribution: Indian Ocean tropics and subtropics; Indonesia; northern Australia. 
The form without broader basal laterals extends from Kalbarri, W. Aust. around southern 

Australia to Victor Harbor, S. Aust. 

Selected specimens: Jacques Point, Kalbarri, W. Aust., upper sublittoral pools (Womerslep, 
15.ix.1979; ADU, A51281). Point Valliant, Two People Bay, W. Aust., in large pool (Wom
ersley, 30.viii.1979; ADU, A50953). Wittelbee Point, near Ceduna, S. Aust., drift (Womersle.v, 
22.i.1951; ADU, A13704). Kellidie Bay, Coffin Bay, S. Aust., upper sublittoral (Womerslep, 
lOj.1987; ADU, A57369). Fisherman Bay (Port Broughton), S. Aust., drift (Womersley, 
1O,ix.1963; ADU, A26734). Aldinga, S. Aust., upper sublittoral pools near shore (Womerslep, 
3.xii.1986; ADU, A57282-"Marine Algae of southern Australia" No. 274). Petrel Cove, 
Victor Harbor, S. Aust., in sheltered pools (Womerslep, 10.xii.1944; ADU, AI596). Pennington 
Bay, Kangaroo I., S. Aust., in rear reef pools (Womerslep, 28.i.1946; ADU, A2831). American 
R. inlet, Kangaroo I., S. Aust., 0.5-1 m deep (Womersley, 26.i.1946; ADU, A3160). 

Nizamuddin (1962) and Papenfuss & Jensen (1967) have shown that C. trinodis is closer 
to Cystoseira in anatomical and reproductive features (Fensholt 1955) than to Myagropsis 
Kuetzing (over which Cyslophyllum has been conserved). 

Southern Australian plants here ascribed to Cystoseira trinodis have only very slender, 
almost terete, lower "leaves", never the 2-4 mm broad ones found in the more typical tropical 
or subtropical plants of this species (Nizamuddin 1962, p. 233; Womersley 1967, p. 255). 
However, these two forms are otherwise very similar, and for the present the southern 
Australian "leaf-less" plants are regarded as a cooler water form of the species. Roberts (1978, 
pp. 405, 418) discussed similar variation in the basal "leaves" of C. foeniculacea and C. 
humilis, and regarded it as of subspecific importance. 

Should the southern Australian form ever be shown to be a distinct species, it will have 
to be given a new name since the other synonyms of C. trinodis are based on "leafy" plants 
and the type of C. onustum has no basal parts but is probably of the "leafy" form. 

Genus CAULOCYSTIS Areschoug 1854: 334 

Thallus usually 10-60 cm long, with a short stipe from a discoid-conical holdfast, bearing 
1-4 primary branches with later juvenile branches from the stipe. Primary branches straight, 
terete, bearing dense, radially arranged, laterals of limited growth, usually denuded below with 
short scars remaining. Laterals simple or (usually) laterally branched one to several times, 
terete, with occasional lower laterals developing further. Vesicles borne on the primary branches 
or occasionally on lower parts of older laterals which develop further, pedicellate, subspherical 
to ovoid or fusiform. Growth from a three-sided apical celL Structure of a central medulla of 
elongate cells, cortex of isodiametric cells, and surface phaeoplastic meristoderm developing 
a thick cortex on lower branches; cryptostomata prominent. 

Reproduction. Receptacles developed from ends of ramuli, pedicellate, swollen, terete and 
smooth, usually 1-3 cm long, with bisexual conceptacles with scattered ostioles; basal columella 
with phaeophycean hairs present. Oogonia with a single egg. 

Lectotype species: C. uvifera (c. Agardh) Areschoug. 

A genus of two species, endemic to southern Australia, characterised by the straight, 
terete, radially branched primary branches with vesicles borne directly on the primary branches. 
Most specimens are separated on vesicle shape, but intermediates are often numerous; it is 
possible that the two species recognised here are ecological forms, but genetic differences are 
probably also present. 
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KEY TO SPECIES OF CAULOCYSTIS 

I. VesicIes subspherical to slightly ovoid when adult, 3-9 mm in diameter .. I. C uvifera 

L Vesicles elongate-ovoid, tapering at both ends, 3-10 mm long and 2-S mm broad 
.. 2. C cephalorni!hos 

I. Caulocystis uvifera (C Agardh) Areschoug 1854: 335. Nizamuddin I 964c: 42-63. Womersley 
1964: 10 I, fig. 45, pI. 15 fig. 2. 
Sargassum uviferum C. Agardh 1824: 306. 
Cystophora uvifera (CO Agardh) J. Agardh 1848: 246. Harvey 1860: pI. 175. 

FIG.129A 

Thallus (Fig. 129A) medium to dark brown, (10-)20-40(-60) cm long, with a short stipe 
and main axis bearing 1-4 mature primary branches, each much branched with laterals of 
limited growth. Holdfas! discoid, (3-)5-10 mm across; epilithic. Primary branches terete, 2-3 
(-4) mm in diameter, bearing irregularly radial and usually densely arranged laterals, I-S mm 
apart, giving the branch an elongate-conical shape, with occasional secondary branches from 
the lower branch axis, and scattered vesicles borne directly on the primary branch axes (rarely 
on secondary branch axes); branch axes becoming denuded basally, with short, stubby residues; 
vesicles on a pedicel 2-5 mm long, subspherical to ovoid, 3-7(-9) mm in diameter, mutic or 
occasionally with a short mucro 1-2 mm long. Lateral ramuli (I-)2-many times furcate or 
laterally branched at intervals of 1-5 cm, terete, (2-)3-9 cm long and 0.5-I.S mm in diameter, 
usually simple when young or on secondary branches, with prominent cryptostomata. Growth 
from a single, three-sided, apical cell in an apical depression. Structure of a central compact 
medulla of elongate cells with few hyphae, and a cortex of large, isodiametric, cells decreasing 
to the surface meristoderm. 

Reproduction. Thallus monoecious. Receptacles developed from upper ends of ramuli, 
simple, terete to landform, smooth, (0.5-)1-2(-3)cm long and 1-2 mm in diameter, with 
scattered ostioles. Conceptacles numerous, bisexual, basal columella with some phaeophycean 
hairs and paraphyses; oogonia basal, sessile, ovoid, 80-160 ~m long and 50-90 ~m in diameter; 
antheridia sessile or on branched paraphyses, elongate-ovoid, 20-30 ~m long and 7-10 ~m in 
diameter. 

Type from Shark Bay, W. Aust. (Gaudichaud); holotype in Herb. Agardh, LD, 2475. 

Distribution: From Shark Bay, W. Aust. around southern Australia and Tasmania to Coogee, 
N.S.W. Norfolk 1. 

Selected specimens: South Passage, Shark Bay, W. Aust., S m deep (Cambridge, 16.viii.1979; 
ADU, A5176S). Pelsart I., Houtman Abrolhos, W. Aust., on inner reef (Womersley, l.ix.1947; 
ADU, AS873). Rottnest I., W. Aust., drift (Cribb 67.11, 9.viii.1950; ADU, A 14003). Venus 
Bay, S. Aust., upper sublittoral (Womersley, 17.i.19SI; ADU, AI3692). Troubridge Light, 
Edithburgh, S. Aust., 14 m deep (Shepherd, 2.ii.l969; ADU, A33460). Antechamber Bay, 
Kangaroo I., S. Aust., drift (Womersley, 18.viii.1948; ADU, A8688). Pennington Bay, Kangaroo 
L, S. Aust., on reef (Womersley, 28.i.1944; ADU, A2364). Point Lonsdale, Vic., reef pools 
(Mathieson, 21.ix.1946; ADU, A4051). Limeburner Point, Port Phillip, Vic., 2-4 m deep 
(Macpherson, 16.ii.1958; ADU, A23217). Bombay Rock, Tamar Est., Tas., upper sublittoral 
(Womersley, 27.i.1949; ADU, AI0345). Meredith Point, Prosser Bay, Tas., sublittoral (Olsen, 
2.xi.1963; ADU, A26892). Coogee, N.S.W. (Lucas, July 1901; NSW). 

C uvifera is characterised by the subsphericaJ vesicles, but young plants or those (usually 
in shallow or rough-water situations) without vesicles cannot be separated from C cephalor
nithos. C uvifera occurs from low tide level to deep water, usually under slight to moderate 
water movement. 
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2. Caulocystis cephaiornithos (Labillardiere) Areschoug 1854: 335. Nizamuddin 1964c: 42-63. 
Womersley 1964: 102, figs 46,47, pI. 16. 
Fucus cephalornithos Labillardiere 1806: 114, pI. 261. 
Cys/ophora cephalornithos (Labillardiere) J. Agardh 1848: 246. Harvey 1859a: pI. 116. 

PLA TE 8 fig. 1; FIGS 129B, 132A,B 
Thallus (PI. 8 fig. 1; Fig. 129B) medium to dark brown, 20-60(-100) cm long, with a short 

stipe bearing 1-6 primary branches, each much branched with laterals of limited growth. 
Holdfas! discoid, (0.5-)1-2 cm across; epilithic. Primary branches terete, 1-3(-4) mm in diam
eter, bearing irregularly radial and moderately densely arranged laterals 3-20 mm apart, giving 
the branch an elongate-conical shape, with occasional, relatively short, secondary branches 
from the lower branch axis, and scattered vesicles borne directly on the primary branch axis 
or on older laterals; branch axes becoming denuded basally, with residues 1-5(-10) mm long; 
vesicles on a pedicel 5-10 mm long, elongate-ovoid to fusiform, tapering to both ends, 3-10 
mm long and 2-4(-5) mm in diameter, with an apical muero or awn, or occasionally bearing 
a normal ramulus or receptacle. Lateral ramuli simple to much branched at intervals of 3-20 
mm, usually 5-15 cm long, terete, (0.5-) 1-1.5 mm in diameter, with prominent cryptostomata. 
Growth from a single, three-sided, apical cell in an apical depression. Structure of a central, 
compact mcdulla of elongate cells with few hyphae, and a cortex of larger, isodiametric cells 
decreasing outwardly to the surface meristoderm. 

Reproduction. Thallus monoecious. Receptacles (Fig. 132A) developed from upper ends 
of ramuli, usually simple, terete, smooth, 2-10(-15) mm long and 1-2 mm in diameter, with 
scattered ostioles. Conceptacles (Fig. 132B) numerous, bisexual, basal columella slight to 
conspicuous, with some phaeophycean hairs and paraphyses; oogonia sessile, ovoid, 60-130 J,Lm 

long and 40-80 IJ,m in diameter; antheridia sessile or on branched paraphyses, elongate-ovoid, 
20-30 IJ,m long and 6-10.um in diameter. 

Tvpe from Cape Van Diemen (S.E. Tasmania) (Labillardiere); in Fl. 

Distribution: From Cape Naturaliste, W. Ausl., around south-eastern Australia and Tasmania 
to Bondi, N.S.W. 

Selected specimens: Meelup, Cape Naturaliste, W. Ausl., upper sublittoral (Mitchell, 23.ix.1966; 
ADU, A31172), Boston 1., Port Lincoln, S. Ausl., 3-5 m deep off N. end (Womersley, 
28.ii.1959; ADU, (22537). N. Spencer Gulf, S. Aust., 0-1 m deep (Shepherd, 4.ix.1973; ADlJ, 
A44 I 00). Aldinga, S. Aust., upper sublittoral pools (Womersley, 3.xii.1986; ADU, A57286) 
and drift (Womersley, 3.xi.1963; ADU, A26881). American R. inlet, Kangaroo L, S. Aust., 
upper sublittoral near head (JYomersley, 24.i.1948; ADlJ, A6765). Blackfellows Caves, S. 
Aust., 2-3 m deep (Schmitz, 3I.vii.1983; ADU, A54713). Double Corner Beach, Portland, 
Vic., drift (Beauglehole, 14.vii.1951; ADU, A21793). Sorrento, Vic., reef pools (Womersley, 
2.vi.1953; ADU, AI8815). Crawfish Rock, Westernport Bay, Vic., 0 m deep (Watson, 29.v.l974; 
ADU, A44426). Sandy Cape, N.W. Tas., lower eulittoral pools (Bennett, 15.i.1954; ADU, 
A 19719). Tesselated Pavement, Eaglehawk Neck, Tas., upper sublittoral (Wollaston, 14. viii.l965; 
ADU, A29536). Stapleton Point, Prosser Bay, Tas., 0-3 m deep (Shepherd, 10.ii.1970; ADU, 
A35682). Crayfish Point, Taroona, Tas., 5 m deep (A. Brown, 24.x.1982; ADU, A55768). 
BrouIee, N.S.W., in rock pools (Rick, Aug. 1963; ADlJ, A27465). 

The elongate, fusiform, vesicles distinguish C. cephalornithos, but intergrades with C. 
uv{fera do occur. 

Genus ACROCARPIA Areschoug 1854: 335 

Thallus usually 10-100 cm long, with one to few much branched primary branches from 
a lacerate to sub-hapteroid holdfast. Primary branches more or less straight, with dense, 
tristichously and spirally arranged laterals, becoming irregular below, usually basally denuded 
and with irregular branch residues. Laterals with simple or once branched ramuli, tristichously 
and spirally arranged, dense. Vesicles absent. Growth from a three-sided apical cell. Structure 
of a central medulla, cortex of isodiametric cells and surface meristoderm developing a thick 
cortex on lower axes. 
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Fig. 129. A. Caulocystis ul'i/era (ADU, AI0345). B. Caulocystis cephalornithos (ADU, A22537). 
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Reproduction. Receptacles terminal on upper ramuli, pedicellate, short (up to I em long). 
terete-torulose. ConceptacIes bisexual, with scattered ostioles, with or without a basal colu
mella; oogonia with a single egg. 

Type species: A. paniculata (Turner) Areschoug. 

A genus of two species, confined to southern Australia. Acrocarpia is characterised by the 
lacerate, sometimes almost hapteroid. holdfast, by the radial (basically tristichous) branching 
throughout, and by development of receptacles from the ends of upper ramuli. It is probably 
most closely related to Cau!ocystis, but differs in lacking vesicles, in its tristichous branching 
pattern, and in the holdfast. 

KEY TO SPECIES OF ACROCARPIA 

I. Laterals densely to loosely branched, with simple or branched (above their base) ramuli 
of uneven length, mostly 1-3(-5) em long I. A. panicu/ata 

1. Laterals 1-4(-6) em long. clothed with numerous, basally bifurcate, ramuli of similar 
length (2-6 mm long) .. 2. A. rohusta 

l. Aerocarpia paniculata (Turner) Areschoug 1854: 336. Nizamuddin 1964c: 42-63. Womersley 
1964: 98, fig. 42, pI. 14 fig. 2. 
Fucus paniculatus Turner 1811: 100, pI. 176. 
CyslOphora paniculata (Turner) J. Agardh 1848: 248. Harvey 1863: pI. 247. 

FIGS 130A, 132C,D 
Thallus (Fig. 130A) dark brown, 20-100(-150) em long, much branched from a short 

stipe. with several long primary branches with irregular secondary branches, all bearing slender 
to moderately robust laterals and ramuli. Holdfas! 0.5-2(-3) em across, conical and deeply 
divided; epilithic. Primary branches 20-100 em long, 2-5(-7) mm thick near the base, 1-3 
mm thick above, terete but rough-surfaced or verrucose, with broad, often pointed, branch 
scars. Laterals irregularly tristichously and spirally branched with ramuli becoming more 
irregular, (1-)3-15 mm apart, simple or once branched; ramuli terete, 1-3(-5) em long and 
0.4-0.7(-1.2) mm in diameter. Growth from a three-sided apical cell in an apical depression. 
STructure of a medulla of elongate, often entangled, cells and hyphae, and a cortex of 
isodiametric cells with a surface meristoderm. 

Reproduction. Thalli monoecious. Receptacles (Fig. 132C) developed in dense panicles 
from ends of ramuli, 1-4(-10) mm long and 0.5-1 mm in diameter, terete to slightly torulose, 
drying torulose. Conceptacles (Fig. 1320) bisexual, crowded, ostioJes scattered, without a basal 
columella; oogonia sessile, ovoid, 120-220 ",m long and 80-120 ",m in diameter; antheridia 
sessile or on branched paraphyses. 18-25 ",m long and 6-10 ",m in diameter. 

Type from Kent I., Bass Strait (R. Brown); in BM. 

Distribution: From the northern Great Australian Bight, S. Aust., around Victoria and 
Tasmania to Port Stephens. N.S.W. Lord Howe I. 

Selected specimens: Northern Great Australian Bight. S. Aust., 42 m deep (Symond, 5.v.1973; 
ADU, A43516). Pearson I., S. Aust., upper sublittoral (Specht, 17.ii.1960; ADU, A24535) and 
20-25 m deep (Shepherd, 7.1.1969; ADU, A33626). Wanna, S. Aust., drift (Womersley, 19.ii.1959; 
ADU, A22343). Wedge 1" S. Aust.. sublittoral fringe (Baldock, 29,xii.1963; ADU, A27261). 
Toad Head, West I., S. Aus!" 6-9 m deep (Shepherd. 15.i.1966; ADU, A30294). Robe. S. 
Aust., drift (Womersley, 30.viii.1949; ADU, Al 1002 and 16.xii.1986; ADU. A57342-"Marine 
Algae of southern Australia" No. 285). Pennington Bay, Kangaroo I., S. Aust., sublittoral 
fringe (Womersley, 20. viii.1963; ADU, A2680 I). Lady Julia Percy I., Vic., 5-8 m deep 
(Shepherd, 3.i.1968; ADU, A32312). Mallacoota Point, Vic., upper sublittoral (Womersley, 
13.i.1964; ADU, A27442). Green Point, N.W. Tas., drift (Womersley, 17.x.1982; ADU, A55558). 
Low Head, Tas., 4-12 m deep (Perrin, Aug. 1948; ADU. A931O). Bluestone Bay, Freycinet 
Pen., Tas., 10-13 m deep (A. Brown, McGeary & Womersley, 4.xi.1982; ADU, A56257). 
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I<ig. 130. A. Acrocarpia paniculata (ADU, A I J 002). B. Acrocarpia robusta (ADU, A50622). 
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Crayfish Point, Taroona, Tas., 5 m deep (A. Brown, 24.x.1982; ADU, A55769). Ulladulla, 
N.S.W., at low tide (Levring, Lxii. 1947; ADU, A55977). Batteau Bay, Terrigal, N.S.W., 4-6 
m deep (Taaffe, 14.i.1974; ADU, A44840). 

A. paniculata is often common from the upper sublittoral and pools to deeper water (to 
42 m deep). Shallow and rough-water plants are more compact and densely branched than 
deep water plants. 

2. Aeroearpia robusta (1. Agardh) Womersley 1964: 99. 
Cystoseira robusta J. Agardh 1896: 41. 

FIGS 130B, 132E-G 
Thallus (Fig. 130B) dark brown, I 0-35( -45) em long, with one to several primary branches 

from the holdfast, bushy above. Hold/ast 0.5-2.5 em across, conical, lacerate with short 
subdichotomous haptera in older plants; epilithic. Primary branches 10-25 em long, 1-3 mm 
thick until near the apices, terete, straight, with tristichously arranged laterals and occasional 
secondary axes arising adaxially from young laterals, denuded below,with pointed branch 
residues 0.5-2 mm long. Laterals dense, 1-2 mm apart, 1-4(-6) em long, with tristichously 
and spirally arranged ramuli 0.5-1 mm apart (Fig. 132E); ramuli once bifurcate near their 
base, 1-3(-4) mm long, 200-350 J.l.m in diameter. Structure of a central medulla of elongate 
cells with abundant hyphae and a cortex of isodiametric cells with a surface meristoderm. 

Reproduction. Receptacles (Fig. 132F) developed from ends of upper ramuli, 2-5 mm 
long, 400-600 J.l.m in diameter, pedicellate, torulose (especially when dried). Conceptacles (Fig. 
132G) crowded, bisexual, with a prominent basal columella bearing phaeophycean hairs, 
ostioles scattered; oogonia sessile, ovoid, 100-200 JLm long and 80-150 J.l.m in diameter; 
antheridia sessile or on branched paraphyses, elongate-ovoid, 25-40,um long and 7-10 J.l.m in 
diameter. 

Tvpe from Israelite Bay, W. Aust. (Brooke); in Herb. Agardh, LD. 00708. 

Distribution: From Cape Naturaliste to Israelite Bay, W. Aust. 

Selected specirnens: Cape Naturaliste, W. Aust., uppermost sublittoral (Womersley, Clarke 
& Engler, 2.ix.1979; ADU, A50622). Sarge Bay. Cape Leeuwin, W. Aust., drift (Woelkeriing, 
16.xi.1968: ADU, A34210). Flinders Bay, Augusta, W. Aust., drift (Royce 815, 28.x.1950; 
PERTH and ADU, A26473). Nanarup, Albany, W. Aust., upper sublittoral (Parsons, 19.xi.1968: 
ADU, A33990-"Marine Algae of southern Australia" No. 53). Point Valliant. Two People 
Bay. W. Aust.. sublittoral fringe (Womersley, 30.viii.1979; ADU. A50547-"Marine Algae of 
southern Australia" No. 53b). Hopetoun, W. Aust., upper sublittoral (Gordon, 20.xi.1968; 
ADU. A34175). Cave Islet, Recherche Arch., W. Aust., in pool (Willis, 20.xi.1950; ADU, 
AI5877). Israelite Bay, W. Aust., drift (Wells. 10.xii.1974; ADU, A46091). 

A. robusta is often common in the uppermost sublittoral on granite rocks. It differs from 
A. paniculata in habit and in the shorter. basally bifurcate ramuli fringing the laterals. 

Genus CYSTOPHORA J. Agardh 1841: 3; 1848: 238. nom. cons. 

Thallus usually 20 cm-2 m long, with usually a single. long, axis from the discoid-conical 
holdfast. Primary axes compressed in most species, ovoid in transverse section or tcrete in 
some, flexuous, bearing alternately distichous laterals from the face or the margins of the axis; 
secondary and usually tertiary axes, similar in structure to the primary axes, arise adaxially 
in the axils of laterals. Laterals of determinate growth, simple, distichous. tristichous. radially 
or irregularly branched, with compressed, terete or irregularly swollen ramuli, with or without 
a recognisable rhachis. Vesicles present or absent. usually replacing the lower 1-2 ramuli of 
laterals. Growth from a three-sided apical cell in an apical depression. Structure with a central 
medulla of elongate cells and hyphae. and a cortex of isodiametric cells with a surface. 
phaeoplastic. meristoderm increasing the cortex. 

Reproduction. Thalli usually monoecious. occasionally dioecious. Receptacles developed 
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Fig. 131. A,B. Scaberia agardhii (ADU, A5728 I). A. Upper branches of thallus with peltate laterals 
and vesicles (lower right). B. Cross section of branch with conceptacles and a vesicle. C,D. Hormophysa 
triquetra (ADU. A57314). C. Cross section of branch with central vesicle and conceptacles. D. Section 
of vesicle wall with a bisexual conceptacle and a strand of small cells. E,F. Cystoseira trinodis (ADU, 
A57282). E. Upper branches with vesicles and receptacles. F'. Cross section of receptacle with bisexual 
conceptacles. 
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from ends or most of the ramuli (or the# whole latera!), compressed to terete or irregularly 
swollen, with conceptacles in rows on the margins of compressed receptacles, or along terete 
receptacles, or irregularly scattered; conceptacles usually bisexual, occasionally unisexual; 
oogonia with a single egg. 

Lectotype species: C. retrQfIexa (Labillardiere) J. Agardh (see Womersley 1964, p. 55). 

Cystophora is the largest genus of Fucales on southern Australian coasts, with 6 species 
in New Zealand (two not found in Australia). The genus is endemic to Australasia, and was 
monographed by Womersley (1964) and the anatomy of several species discussed by Niza
muddin (l964c). Recently Klemm & Hallam (1987) have shown that the axes are not 
sympodially developed, but flexuous due to alternately and largely one-sided divisions of the 
apical cell. How new secondary axes arise in the axils of laterals is still unclear. Sympodial 
branching is also credited to Cystoseira (see Roberts 1967, p. 349) and needs to be investigated 
further. Growth is from a three-sided apical cell, and the structure of the thallus is uniform 
in all species investigated (Nizamuddin 1964c), hence these details are not repeated for each 
species. The conceptacles of most species are bisexual, but the antheridia vary from few, in 
small clusters and often near the ostiole, to plentiful over most of the conceptacle surface; 
simple paraphyses are also present in bisexual and female conceptacles. 

The only species of Cystophora recorded from outside Australasia is C. fibrosa Simons 
(1970, p. I, figs 1,2) from Cape Agulhas, South Africa. Early collections of G. F. Papenfuss 
(in 1937) and M. Pocock in 1939 and 1940, in ADU, had been designated C. capensis. 
C. fibrosa possesses a slightly compressed axis from which branches arise bilaterally and 
alternately; the axis is probably monopodially developed, not sympodially as Simons stated, 
since it is not flexuous. It also lacks the single axis of Cystophora with laterals of limited 
growth with new flexuous secondary axes arising in the axils of the laterals. C. fibrosa is not 
a CJ'stophora, but appears better placed in Cystoseira; detailed studies are needed to establish 
its affinities, and if justified a new name will be needed since Cystoseira fibrosa (Hudson) C. 
Agardh is a distinct species. 

KEY TO SPECIES OF CYSTOPHORA 

I. Branching from the edges of flattened or ovoid (in cross section) axes, or from opposite 
sides of terete axes, and with terete to slightly compressed ramuli .. . ... 2 

I. Branching from the faces of slightly (in C. pectinata, with compressed ramuli) to distinctly 
compressed or subquadrangular axes. . . . . . . . . . . .5 

2. Axes strongly compressed, usually 5-15 mm broad .. 
2. Axes ovoid (in cross section) or terete, usually 2-6 mm broad. 

. ... 3 
4 

3. Laterals once pinnate; receptacles flat, broadly lanceolate, 1-3 cm long and 3-8(-10) mm 
broad; vesicles spherical. 5-15 mm in diameter. I. C. pfatyfobium 

3. Laterals much branched; receptacles terete-torulose, drying moniliform, 0.5-2(-4) cm long 
and about 0.5 mm in diameter; vesicles absent .. 2. C. monil(formis 

4. Axes ovoid in cross section, usually 3-6 mm broad and half that in thickness; laterals 
subfasciculate, receptacles terete to torulose, 0.5-1 mm in diameter; vesicles 
absent. 3. C. intermedia 

4. Axes terete, 2-5(-7) mm in diameter; laterals openly branched and alternately dis
tichous, receptacles slightly compressed, smooth, 1-2(-3) mm broad; vesicles sub
spherical, 5-12 mm in diameter. . .. 4. C grel'illei 

5. Laterals unbranched (rarely once furcate), developing as strongly flattened receptacles 
3-6(-9) cm long and 3-8(-10) mm broad. . . .5. C. xiphocarpa 

5. Laterals normally branched; receptacles compressed, or terete and smooth to moniliform, 
or with irregular swellings. .6 
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Fig. 132. A,B. Caulocystis cephalornithos (A, ADU, A26881; B, ADU, A57286). A. Terminal branches 
and receptacles. B. Cross section of receptacle with bisexual conceptacles. C,D. Acrocarpia paniculata 
(C, ADU, A26801; D, ADU, A57342). C. Terminal branch with receptacles. D. Cross section of 
receptacle with bisexual conceptacles. E·G. Acrocarpia robusta (E,F, ADU, A26473; G, ADU, AS0547). 
E. Branch with bifurcate ramuli. F. Branch with receptacles. G. Cross section of receptacle with bisexual 
conceptacles each with a central columella. H. Cystophora platylobium (ADU, A57321). Cross section 
of receptacle with elongate, bisexual, conceptacles. I. Cystophora retrojlexa (ADU, A57386). Cross 
section of receptacle with bisexual conceptacles. 
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6. Laterals pinnately and complanately branched, with rigid ramuli and distinctly 
compressed receptacles 1.5-4 mm broad . 7 

6. Laterals distichously, tristichously, irregularly or radially branched, with rigid to 
(more usually) moderately to distinctly lax ramuli and terete to slightly compressed 
receptacles . . . . . . . . . .. 8 

7. Axes only slightly compressed; laterals pinnate, with wings joining the ramuli and rhachis; 
receptacles 0.5-1(-2)cm long, often apicuJate; vesicles absent 6. C. pectinata 

7. Axes distinctly compressed; laterals pinnate, without wings; receptacles 0.5-3 cm long; 
vesicles usually present, subspherical, 3-8(-10) mm in diameter ....... 7. C. racemosa 

8. Laterals radially branched, with numerous ramuli around the rhachis; vesicles numer-
ous, clustered at base of laterals, replacing numerous ramuli .. 9 

8. Laterals tristichously, distichously or irregularly branched; vesicles absent, or replac-
ing basal I or 2 ramuli of lateral only, or scattered over the laterals. . . 10 

9. Ramuli (receptacles) usually simple, terete, smooth, 1-2 cm long and 1-1.5 mm in 
diameter; vesicles spherical to slightly ovoid . . . . . . . . .. . .... 8. C. botryocystis 

9. Ramuli (receptacles) simple or alternately branched, distantly moniliform, 0.5-2 cm long 
and 0.4-0.7(-1) mm in diameter at conceptacles; vesicles elongate-ovoid, tapering at both 
ends. . . . . . . . . . . . . .. 9. C. polycystidea 

10. Laterals tristichously branched when young, with ramuli becoming somewhat dis
placed when mature; ramuli slender, 0.2-0.5 mm in diameter; receptacles terete-
torulose to moniliform. . . . . . . ........... II 

10. Laterals basally furcate, or complanately, or irregularly, branched; ramuli slender 
to robust, 0.5-4 mm in diameter .. 12 

11. Receptacles usually 1-2(-3) cm long; vesicles normally present, subspherical, 3-6(-8) 
mm in diameter, mutic, replacing lower ramuli of laterals. 10. C. monili/era 

II. Receptacles 0.5-1(-1.5) cm long; vesicles usually present, elongate-ovoid with tapering 
ends, 3-7 mm long and J -2 mm in diameter, replacing lower branches of ramuli and 
thus scattered over the laterals. . . . . . . . 11. C. expansa 

12. Laterals simple or usually basally furcate 1-3 times; receptacles densely clustered 
on axes, 1-5(-7) cm long and (1-)2-3(-4) mm in diameter, terete to slightly 3-sided, 
linear or curved or slightly clavate, relatively smooth 12. C. tor%sa 

12. Laterals much branched, distichously or irregularly; receptacles usually distant from 
axes, 0.5-8 cm long and 0.5-2 mm in diameter or broad, terete and torulose to 
irregularly moniliform, or slightly compressed and smooth. 13 

13. Receptacles 2-8(-10) mm long, terete-torulose . . . . . . . . . .. 14 
13. Receptacles (1-)2-6 cm long, slightly compressed, or irregularly moniliform, or 

torulose . . I 7 

14. Laterals rigid, complanately branched with rounded axils, ramuli (0.2-)0.5-2 mm 
long. . . . .. 13. C. brownii 

14. Laterals moderately rigid or lax, irregular or subdistichous but becoming loosely 
and irregularly branched, ramuli (2-)5-10(-15) mm long. . . . .15 

15. Laterals irregularly branched, 0.5-6(-10) cm long, primary axis 1.5-3 mm 
broad . . 14. C. gracilis 

15. Laterals complanately branched when young, becoming displaced, slender; primary axis 
2-6(-8) mm broad .16 

16. Axes robust, 4-6(-8) mm broad, with secondary axes and laterals attached only to 
the central part of the parent axis. . . . .... 15. C. harveyi 

16. Axes less robust, 2-4 mm broad, with secondary axes and laterals attached for the 
full width of the parent axis .... 16. C. tenuis 
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17. Laterals essentially complanately branched, fairly rigid with rounded axils; receptacles 
slightly compressed with marginal conceptacles .. 18 

17. Laterals irregularly branched, rarely subdistichous, usually not rigid, with or without 
rounded axils; receptacles slightly compressed with marginal conceptacle ostioles, or 
irregularly moniliform . . . . . . . . . . . 19 

18. Axes distinctly broader than thick (width/thickness 2-3); laterals subdichotomous 
with open branching and rounded axils; vesicles absent or occasional, then elongate
ovoid and usually asymmetric; conceptacles usually bisexual 17. C. retorta 

18. Axes thick, oblong to almost square in section (WIT 1-1.5); laterals alternate, 
becoming subdichotomous, axils moderately rounded; vesicles absent; plants dioe
cious, conceptacles unisexual. . . .. 18. C. siliquosa 

19. Receptacles slightly to distinctly compressed, margins relatively smooth and linear to 
undulate, sometimes torulose when dried, with two marginal rows of usually adjacent 
conceptacles, not markedly constricted between conceptacles . . . . 20 

19. Receptacles with prominent, irregularly placed, swollen conceptacles, often not adjacent 
and with narrow sterile parts between them (more or less in 2-3 rows in C. 
cuspidata) .. . . . . . . . . . 21 

20. Receptacles usually 1.5-3 cm long, densely clustered in tufts (of laterals and short 
axes) along the robust primary or secondary axes; primary axes usually 
ridged ... 19. C. congesta 

20. Receptacles 2-5(-6) em long, loosely and irregularly arranged on the laterals, with 
long and loosely branched secondary and tertiary axes; primary axes with sharp 
edges but not otherwise ridged ... 20. C. retroflexa 

21. Epiphytic on A mphibolis; branching fairly loose with slender receptacles 2-4(-8) em long 
with distantly scattered conceptacles which are often paired; vesicles apiculate when 
young. . .. 21. C. cymodoceae 

21. Epilithic; branching usually dense, receptacles with prominent swollen conceptacles 
grouped near the base of the receptacle and more distant above; vesicles mutic if 
present. . . ... 22 

22. Receptacles (0.5-)1-3(-5)cm long and 1-2 mm broad at conceptacles, with irregu
larly placed conceptacles often in two rows near the base and scattered above, with 
a terminal sterile awn; vesicles present on calm-water forms, 2-4(-6) mm long and 
2-3(-4) mm in diameter. . ...... , .22. C. sub/arcinata 

22. Receptacles (I-)2-6(-8)cm long and 1.5-4 mm broad at conceptacles, with concep
tacles in 2 or 3 rows in the basal half or more of the receptacle, scattered above, 
with a sterile awn; vesicles absent. . . .. 23. C. cuspidata 

I. Cystophora platylobium (Mertens) J. Agardh 1848: 245; 1896: 49. Harvey 1859b: 284. 
Lindauer et al. 1961: 297, pI. 69, right. Nizamuddin 1964c: 42-63. Womersley J 964: 
68, fig. 3, pI. I. 
Fucus platylobium Mertens 1819: 182, pI. 14. 

PLATE 8 fig. 2; FIGS 132H, 133A, 136A 
Thallus (PI. 8 fig. 2; Fig. 133A) medium brown, robust, complanately branched, (0.5-) 

1-2(-4) m long, with a broad primary axis bearing strongly developed secondary axes and 
once pinnate laterals, with broad, flat, ramuli. Hold/ast discoid-conical, 0.5-2 em across, with 
a single, short, terete stipe 2-5 mm in diameter; epilithic. Primary axes strongly compressed, 
(0.3-)0.5-1(-1.5) em broad and 2-4(-5) mm thick centrally, often slightly flexuous, alternately 
distichously branched from the edges; secondary axes developing in the axils of most laterals, 
not or slightly retroflex, of slightly less dimensions than primary axes. Laterals (Fig. 136A) 
mostly 10-15 em long, complanate, alternately distichous with simple, broadly lanceolate, 
ramuli 0.5-4 cm fong and 2-10 mm broad, costate, basally constricted and tapering to an 
apiculate to rounded apex; laterals usually lost below, with short, stubby residues. Vesicles 
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(Fig. 136A) usually present, replacing the basal ramulus of occasional laterals, spherical to 
slightly ovoid, 5-15 mm in diameter, mutie. 

Reproduction. Thalli monoecious. Receptacles (Fig. 136A) simple, 1-3 em long and 3-8 
(-10) mm broad. lanceolate to elliptie-Ianceolate, basally stalked. Conceptacles (Fig. 132H) 
elongate transversely to the receptacles, with ostioles on the margins, bisexual; oogonia sessile, 
ovoid, 80-160 J.Lm long and 70-100 J.Lm in diameter, with a single egg; antheridia on branched 
paraphyses, elongate-ovoid, 20-25 J.Lm long and 10-15 J.Lm in diameter; simple, slender, para
physes present. 

Type from "Novae Hollandiae !ittora"; in Pc. 

Distribution: From 16 km E. of Eucla, S. Aust. around south-eastern Australia and Tasmania 
to Bondi, N.S.W. 

New Zealand. 

Selected specimens: 16 km E. of Eucla, S. Aust., drift (Womersley, 3,ii.1954; ADU. AI9251). 
Pearson 1., S. Aust., 48 m deep (Shepherd, 9.i.1969; ADU, A33708). Thistle I., S. Aust., 16 m 
deep (Baldock, 2.i.1964; ADU, A27175). Althrope I., southern Spencer Gulf, S. Aust., 18 m 
deep (Retallick, 3.iii.1987; ADU, A57434). Port Elliot, S. Aust., drift (Womersley, 16.viii.1961; 
ADU, A26865). Vivonne Bay, Kangaroo L. S. Aust., drift (Womersley, 3.i.1946; ADU, A3356). 
22 km N.W. of Robe, S. Aust., 40 m deep (Shepherd. 20.xi.l968; ADU, A33093). Robe. S. 
Aust., drift (Womersley, 16.xii.1986; ADU, A57321-"Marine Algae of southern Australia" 
No. 279). Lawrence Rock, Portland, Vic., 8-11 m deep (Watson, 2.ix.1971; ADU, A39686). 
Walkerville, Vic., drift (Sinkora A1582, 23,ii.-9,iii.1972; ADU, A43102). Low Head, Tas., 
4-12 m deep (Perrin, Aug. 1948; ADU, A9327). Lady Bay, Southport, Tas., 0-1 m deep 
(Womersley, 28.x.1982; ADU, A56511). 

C. platylobium is a distinctive species, common but largely confined to deep water (10-48 
m deep) on rough-water coasts in south-eastern Australia, though found in shallower water 
(up to I m deep) in south-east Tasmania. 

2. Cystophora moniliformis (Esper) Womersley & Nizamuddin ex Womersley 1964: 71, fig. 6, 
pI. 3 fig. I. Nizamuddin 1964c: 42-63. 
Fucus monilijormis Esper 1804: 80, pI. 148. 
Fucus spartioides Turner 1819: 86, pI. 232. 
Cpstophora spartioides (Turner) J. Agardh 1848: 244. Harvey 1859a, pI. 76. 

FIGS 1338, 1368 
Thallus (Fig. 133B) dark brown (often medium brown near apices), 0.5-2(-4) m long, 

with robust axes and fastigiate laterals. Hold/as! discoid-conical, 0.5-2(-3) cm across, with a 
single, terete to compressed stipe 0.5-2 cm long and 2-8 mm in diameter; epilithic. Primary 
axis strongly compressed, (0.3-)0.5-1.5(-2)cm broad and 2-3(-7) mm thick centrally, usually 
relatively straight, alternately distichously branched from the edges; secondary axes 2-20 
(-100) cm long, occasionally developing into long axes, similarly branched to the primary axes; 
smaller tertiary axes often present. Laterals fasciculate, much branched alternately, essentially 
in one plane but with the ramuli becoming displaced, with slender, terete, much branched 
ramuli 0.2-0.5 mm in diameter; laterals usually lost below, with stubby, rounded. branch 
residues. Vesicles absent. 

Reproduction. Thalli monoecious. Receptacles (Fig. 136B) simple or branched, 0.5-1.5 
(-4) cm long and 0.5-1 mm in diameter, moniliform-torulose when fresh, drying strongly 
moniliform. Conceptacles bisexual, adjacent, with ostioles scattered or tending to two rows; 
oogonia sessile, ovoid, 80-120 J.Lm long and 60-80 J.Lm in diameter; antheridia sessile or on 
branched paraphyses, elongate ovoid, 25-35 J.Lm long and 10-16 J.Lm in diameter. 

Type from the "south seas" (south coast of Australia) (R. Brown); holotype in ER. 

Distribution: From Cape Naturaliste, W. Aus!. around southern Australia and Tasmania to 
Port Stephens, N.S. W. Lord Howe I. 
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Fig. 133. A. Cyslophora platylobium (ADU, A3356). B. Cystophora monil{formis (ADU, .4.57322). 
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Selected specimens: Meelup, Cape Naturaliste, W. Aust., upper sublittoral (Mitchell, 23.ix.1966; 
ADU, A31167). Lucky Bay, Cape Le Grand, W. Aust., upper sublittoral (Womersley, 4.x.1979; 
ADU, A51147). Cape Carnot, S. Aust., upper sublittoral pools (Womers/ey, 8,i.1951; ADU. 
A 13817). Between Hopkins and Thistle Is, S. Aust., 6-10 m deep (Baldock, 1 j.1964; ADU, 
A27l32). Second Valley, S. Aust., upper sublittoral (Womersley, 7.xii.1946; ADU, A4520). 
Vivonne Bay, Kangaroo t, S. Aust., sublittoral fringe (Womers/ey, 4.i.1950; ADU, AI2763). 
Robe, S. Aust., upper sublittoral pools, outer coast (Womersley, 16.xii.1986; ADLJ, A57322-
"Marine Algae of southern Australia" No. 280). Lady Julia Percy I., Vic., 5-8 m deep 
(Shepherd, 3.i.1968; ADU, A32389). Sorrento, Vic., upper sublittoral (Womersley, 2. vi.l953; 
ADLJ, AI8823). Low Head Tas., 2-12 m deep (Perrin, Sept. 1948; ADU, A9328). Great Taylor 
Bay, Bruny I., Tas., 2-7 m deep (Shepherd, 7.ii.l970; ADU, A35553). CronulJa, N.S.W., upper 
sublittoral (Levring. 16.xi.l947; ADU, A56074). Port Stephens, N.S.W. (May 1939, p. 204). 

C. monilijormis is one of the largest and most distinctive species of CJ'stophora, with the 
flat axes and much-branched fascicles of terete ramuli from the edges. It is often common 
(1-4 m deep) with moderate to strong water movement; on rough-water coasts it is confined 
to rock pools or areas with slight shelter, extending to 28 m deep. 

The two specimens from Yallingup, W. Aust. referred to in Womersley (1964, p. 72) are 
now placed in C. harveyi. The specimen from Meelup, W. Aust. has a relatively narrow 
primary axis, approaching that of the eastern C. intermedia. 

3. Cystophora intermedia J. Agardh 1897: 102. Nizamuddin 1964c: 42-63. Womersley 1964: 
69, figs 4,5, pI. 2. 

PLATE 7 fig. 2; FIGS 134A, 136C,D 
Thallus (PI. 7 fig. 2; Fig. 134A) dark brown, relatively slender, (10-)20-70(-85) cm long, 

with straight to slightly flexuous primary axes bearing relatively short secondary axes or 
laterals, with an overall elongate-tapering habit. Hold/asl discoid-conical, 0.5-1.5(-2.5) cm 
across, with one to several primary axes; epilithic in rough-water situations just below low 
tide. Primary axes oval in transverse section, 3-6(-8) mm across and 2-4 mm thick, alternately 
distichously branched from their sides, usually denuded below with only slight branch residues; 
secondary axes terete to slightly ovoid in transverse section, pinnate, usually relatively slightly 
developed. Laterals 3-8 em long, alternately to subdicholomously branched in one plane 
(becoming displaced); ramuli terete, slender, (1-)2-5 em long, 0.2-0.6 mm in diameter. Vesicles 
absent. 

Reproduction. Thalli monoecious. Receptacles (Fig. I 36C,D) simple, subfasciculate, terete 
to torulose, 0.5-1.5(-2) cm long and 0.5-1 mm in diameter. Conceptacles adjacent, with 
scattered ostioles, bisexual; oogonia sessile, ovoid, 65-\10 J.Lm long and 40-65 J.Lm in diameter; 
antheridia on branched paraphyses, elongate-ovoid, 16-24 J.Lm long and 8-10 J.Lm in diameter; 
simple. clavate, paraphyses present. 

Type from Port Elliot, S. Aus!. (Hussey); holotype in Herb. Agardh, LD, 1049. 

Distribution: From Point Sinclair, S. Aust. to Hogan I., Bass Str. (Saenger 1974. p. 75). on 
rocky coasts with extreme wave action. 

Selected specimens: Point Sinclair, S. Aust., sublittoral fringe (Womers/ey, 26.i.1951; ADU, 
A 13604). St Francis 1., Isles of Sl Francis, S. Aust., 2 m deep (Shepherd, 9.i.I 971; ADU, 
A38120). Point 4 km N. of Cape Carnal, S. Aust., sublittoral fringe (Womersley, 9.i.1987; 
ADU, A57370-H Marine Algae of southern Australia" No. 275a). Wedge I., S. Aust.. sublittoral 
fringe (Baldock, 29.xii.1963; ADLJ, A27260). Middle R., Kangaroo I., S. Aust., sublittoral 
fringe (Womersley, 8.i.1946; ADU. A3462). Pennington Bay, Kangaroo I., S. Aust., sublittoral 
fringe (Womersley, 20.viii.l963; ADU, A26800). Petrel Cove, Victor Harbor, S. Aust., sublit
toral fringe (Womersley, 3.xii.1986; ADU, A57283-H Marine Algae of southern Australia" 
No. 275). Lawrence Rock. Portland, Vic., in rock pools (Beauglehole, 13.1.1954; ADU, A20515). 

C. intermedia is a characteristic and usually dominant sub-littoral fringe species of rough
water coasts in South Australia between Point Sinclair and Victor Harbor; in south-eastern 
Australia it is replaced by DUfl'illaea and occurs only occasionally. The habit, ovoid axis (in 
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Fig. 134. A. Cyslophora [ntermedia (ADU, A57283). B. Cys/ophora grevi/{ei (ADU, A 19252). 
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transverse section) and terete-torulose receptacles are distinctive, though oceasional broad-axis 
specimens approach C. moniliformis. 

4. Cystophora grevillei (c. Agardh ex Sonder) J. Agardh IS4S: 245; IS96: 4S. Harvey IS62: 
pI. 183. Womersley 1964: 83, figs 26,27, pI. 8 fig. 2. 
Cystoseira grevillei C. Agardh ex Sonder 1846: 160. 

FIGS 134B, 136E,F 
Thallus (Fig. 134B) medium to dark brown, moderately robust but loosely branched in 

the one plane, 0.5-1.5 m long with spreading secondary axes and laterals. Holdfasl discoid
conical, 0.5-2.5 em across, with a single primary axis; epilithic. Primary axes more or less 
terete, 2-5(-7) mm in diameter, alternately distichously branched, usually denuded below with 
short branch residues; secondary axes normally present and often becoming as long as the 
primary axis, 0.5-2(-4) cm apart, not or slightly retroflex, of similar thickness to the primary 
axes; tertiary axes often present. Laterals (Fig. 136E) 4-10 em long, alternately distichous with 
3-8(-12) simple ramuli per lateral, axils rounded, ramuli 2-8(-10) em long and 1-2 mm in 
diameter, subterete. Vesicles usually present, replacing the basal 1(-2) ramuli oflaterals, stalked, 
spherical to slightly ovoid, 5-10(-12) mm in diameter, mutic. 

Reproduction. Thalli monoecious. Receptacles (Fig. 136E,F) bisexual, simple, 2-8(-15) em 
long, 1-2(-3) mm broad, subterete but drying slightly compressed, linear to slightly torulose, 
smooth. Conceptacles usually unisexual, more or less adjacent, with ostioles in 2(-3) rows; 
oogonia sessile, ovoid, 80-105 ~m long and 50-65 ~m in diameter, with simple paraphyses; 
antheridia on branched paraphyses, ovoid to elongate-ovoid, 12-20 j.Lm long and 8-12 j.Lm in 
diameter. 

Type from W. Aus!. (probably near Fremantle) (Preiss); in MEL, 286. 

Distribution: From 7 mile beach, Dongara, W. Aust., around southern Australia to Wilsons 
Promontory, Vic., and around Tasmania. 

Selected specimens: 7 mile beach, N. of Dongara, W. Aus!., drift (Womersley, 17.ix.1979; 
ADU, A51345). North Beach, Perth, W. Aust., drift (Levring, 23.vii.1948; ADU, A56078). 16 
km E. of Eucla, S. Aust., drift (Womersley, 3.ii.1954; ADU, AI9252). Ward 1., S. Aus!., 18-23 
m deep (Shepherd, 3,iii.1980; ADU, A50896). Investigator Str., S. Aus!., 26 m deep, 35° 19'5, 
13rI7'E (Watson, 2S.i.1971; ADU, A38522). Saunders Beach, Eastern Cove, Kangaroo I., S. 
Aust., drift (Womersley, 25.viii.l963; ADU, A26752). Rocky Point, Eastern Cove, Kangaroo 
I., S. Aust., drift (Womersley, 4.vi.1947; ADU, A5713). Robe. S. Aust., drift (Nizamuddin, 
16.iv.1959; ADU, A24071). Bridgewater Bay, Vic., drift (Bea ugleh ole, 24.vii.l949; ADU, 
AI2097). Wilsons Prom., Vic. (Mueller, Lucas Herb., NSW). Low Head, Tas. (Perrin, 3,ix.1972; 
BM). Swansea, Tas., drift (Womersley, 19.1.1949; ADU, A I 0227). 

C. grevilfei is characterised by the terete axes and open, complanate branching; it seems 
to be a deep water species, known largely from the drift. 

5. Cystophora xiphocarpa Harvey 1859b: 284, pI. ISS. J. Agardh 1896: 4S. Nizamuddin I 964c: 
42-63. Womersley 1964: 72, fig. 7, pI. 3 fig. 2. 

FIGS 135A, 136G 
Thallus (Fig. 135A) medium to dark brown, laterals often light brown when fresh, 20-60 

(-100) em long, coarse, complanately branched. Holdfas! discoid-conical, 3-8 mm across, with 
one to a few axes; epilithic. Primary axes compressed, 2-6 mm broad and 0.5-1.5 mm thick, 
alternately distichously branched from the face or the axes, (0.5-)1-3 cm apart; secondary (and 
tertiary) axes similar to primary, not or slightly retroflex, basally narrowed, usually lost below 
with fairly prominent residues 1-2 mm long. Laterals (Fig. 136G) simple (rarely [urcate), 
lanceolate, pedicellate, flat and broadly lanceolate, 2-6 cm long and 3-S mm broad. Vesicles 
absent. 

Reproduction. Thalli monoecious. Receptacles (Fig. 136G) simple, flat, broadly lanceolate 
to ensiform, (2-)3-6(-9)cm long and 3-8(-10) mm broad. Conceptacles in two marginal rows 
with oSIiole5 on the edges, bisexual, with simple paraphyses; oogonia sessile, elongate-ovoid, 
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Fig. 135. A. Cys/ophora xiphocarpa (ADU, A10212). B. Cys/ophora pec/inala (ADU, A2372). 
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110-160/lm long and 40-65 /lm in diameter; antheridia on branched paraphyses, elongate
ovoid, 20-25(-30) /lm long and 7-10 /lm in diameter. 

Lectotype from Port Arthur, Tas. (Harvey); in Herb. Harvey, TCD. 

Distribution: Around Tasmania, in shallow, moderate to rough-water situations; Cape Otway, 
Vic. 

Selected specimens: Cape Otway, Vic., in sheltered sublittoral (King, 27.xi.1970; ADU, 
A51966; MELU, 20702). Three Hummocks I., Tas., upper sublittoral (Wollaston & Mitchell, 
2I.ii.1964; ADU, A27630). Green Point, N.W. Tas., drift (Womersley, 17.x.1982; ADU, 
A55557). Eddystone Point, N.E. Tas., lower eulittoral pools (Bennett, 20.vi.1954; ADU, 
AI9808). Bicheno, Tas., low eulittoral pools (Womersley, 19.i.1949; ADU, A10212) and upper 
sublittoral in harbour (Womersley, 3.xi.1982; ADU, A56449-"Marine Algae of southern 
Australia" No. 267). Bluestone Bay, Freycinet Pen., Tas., and in low eulittoral pools (Wom
ersley, 4.xi.1982; ADU, A54561). 

C. xiphocarpa is a distinctive species with the flat, unbranched receptacles. The only 
mainland record is that from Cape Otway, Victoria. 

6. Cystophora pectinata (Greville & c. Agardh ex Sonder) J. Agardh 1848: 244; 1896: 48. 
Womersley 1964: 81, fig. 21, pI. 7 fig. 1. 
Cystoseira pectinata Greville & c. Agardh ex Sonder 1846: 160. 

FIGS 135B, 139A,B 
Thallus (Fig. 135B) medium to dark brown, 30-80(-100)cm long, with a moderately 

robust primary axis and complanate branching. Holdfast discoid-conical, 1-2(-3) cm across, 
with a single primary axis; epilithic. Primary axes terete to slightly compressed, usually ovoid 
in transverse section, 2-5 mm broad, with alternately distichous laterals and secondary axes 
from the slightly broader sides of the axes; secondary axes usually 5-20 cm long, not or 
slightly retroflex, tertiary axes when present usually short (2-4 cm); lower secondary axes often 
lost, with short, stubby, sometimes scalariform residues 2-8 mm apart. Laterals (Fig. 139A) 
1-6(-8) cm long, closely adjacent (1-3 mm apart) and alternately pinnate with simple, com
pressed ramuli and a narrow midrib with the upper part bearing a marginal wing continuous 
with the ramuli; ramuli 0.5-1(-2) cm long, 0.5-1.5 mm broad, tapering at base and apex, 
simple or occasionally with 1-2 branches. Vesicles absent. 

Reproduction. Thalli monoecious. Receptacles (Fig. 139A,B) simple, compressed, apicu
late, 0.5-1(-2) cm long and 1-2(-3) mm broad, margins smooth to slightly torulose when fresh, 
torulose when dried. Conceptacles in two marginal rows with ostioles on the edges, bisexual, 
with simple paraphyses; oogonia sessile, ovoid, 100-150/lm long and 60-90/lm in diameter; 
antheridia on branched paraphyses, elongate-ovoid, 20-32 /lm long and 10-14 /lm in diameter. 

Type from "Ad litus meridionale Novae Hollandiae"; in MEL, 607. 

Distribution: From Waterman Bay, Perth, W. Aust. to Gulf St Vincent and Kangaroo I., S. 
Aust., and at Walkerville, Vic. 

Selected specimens: Waterman Bay, Perth, W. Aust., drift (Williams, May 1929; UWA). 
Cowaramup, W. Aust., drift (Woelkerling, 16.xi.1968; ADU, A33124). Point Valliant, Two 
People Bay, W. Aust., drift (Womersley, 30.viii.1979; ADU, A50960). Scott Bay (near Fowler 
Bay), S. Aust., drift (Womersley, 27.i.1951; ADU, A13898). Smooth I., Isles ofSt Francis, S. 
Aust., 21 m deep (Shepherd, 29.iii.1980; ADU, A52167). Elliston, S. Aust., 10-11 m deep in 
bay (Shepherd, 20.x.1969; ADU, A34991). Gulf St Vincent, S. Aust. (Dutton; MEL 605). 
Pennington Bay, Kangaroo I., S. Aust., drift (Womersley, 20.v.1945; ADU, A2373). Walker
ville, Vic., drift (Sinkora A1581, 23.ii-9.iii.1972; ADU, A43099). 

C. pectinata is closely related to C. racemosa, differing in its terete to slightly compressed 
axes, smaller receptacles, and lack of vesicles. It is a deep water species, occasional in the 
drift from southern coasts of Western Australia to Kangaroo Island, South Australia. 
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Fig. 136. Receptacles of speeies of Cystophora. A. Cystophora platylobium (ADU, A2686S). B. Cysto
phora moniliformis (ADU, AI 8823). C. Cystophora intermedia (ADD. A26800). D. Cys/ophora inler
media (ADD, A3462). E. Cystophora grevillei (ADU, A26752). axis with laterals and vesicles. F. 
C:)ls/ophora grevillei (ADD, AS713), receptacles. G. Cystophora xiphocarpa (ADU, AI9808), axis with 
simple laterals. 



378 CYSTOSEIRACEAE Cystophora 

7. Cystophora racemosa (Harvey ex Kuetzing) J. Agardh 1871: 441; 1896: 48. Womersley 
1964: 83, figs 24, 25, pI. 8 fig. I. 

FIGS 137A, 139C,D 
Thallus (Fig. 137 A) medium to dark brown, 40-100 em long, with a robust primary axis, 

rigidly and openly complanately branched. Hold/ast discoid-conical, 0.5-2(-3) em across, with 
a single primary axis; epilithic. Primar)! axes compressed, 2-4(-6) mm broad and 1-2 mm 
thick, alternately distichously branched from the faces; secondary axes 10-30 em long, 0.5- I em 
apart, retroflex; tertiary axes usually present; older secondary and tertiary axes and laterals 
readily lost leaving prominent scalariform residues 1-5 mm long. Laterals (Fig. I 39C) 2-6 cm 
long, 1-3 mm apart on axes, rigid, alternately pinnate with simple, compressed. lanceolate 
ramuli 0.5-1.5(-2) em long and 1-2 mm broad, tapering to base and apex. Vesicles replacing 
basal 1(-2) ramuli of laterals, rarely absent, spherical to slightly ovoid, 3-8(-10) mm in 
diameter, mutic. 

Reproduction. Thalli monoecious. Receptacles (Fig. 139C,D) simple, lanceolate, com
pressed, 0.5-3 cm long and 1.5-3(-4) mm broad, margins smooth 10 slightly torulose. Concep
tacles in two marginal rows with ostioles on the edges, bisexual or unisexual, with simple 
paraphyses; oogonia sessile, ovoid, 120-150 Ilm long and 80-120 Ilm in diameter; antheridia 
in apical clusters on branched paraphyses, ovoid, 25-35 Ilm long and 15-20,um in diameter. 

Type from Cape Riche, W. Aust. (Harvey, Alg. Aust. Exsicc. 5); in MEL 598. 

Distribution: From Geographe Bay, W. Aust. around southern Australia to Kangaroo I., S. 
Aust. Queenscliff, Vic. 

Selected specimens: Geographe Bay, W. Aust. (Herb. Sonder, MEL, 595). Cowaramup, W. 
Aust., drift (Gordon, 16.xi.1968; ADU, A33l25). Point Valliant, Two People Bay, W. Aust., 
drift (Womersle)!, 30.viii.1979; ADU, A50962). Point Sinclair, S. Aust., drift (Womersley, 
25.i.1951; ADU, A 13900). Elliston, S. Aust., 5 m deep in bay (Shepherd, 13.v.1971; ADU, 
A38633). Brighton, S. Aust., drift (Womersley, May 1944; ADU, A308). Seal Beach, Kangaroo 
I., S. Aust., drift (Womers!ey, 2I.viii.1963; ADU, A26739). Queenscliff, Vic. (Mueller; Herb. 
Agardh, LD). 

C. racemosa differs from C. pectinata in dimensions, in the strongly compressed axes, 
and in the presence of vesicles. It is a deep water species of western affinities. 

8. Cystophora botryocystis Sonder 1853: 670. J. Agardh 1896: 47. Harvey 1858: pI. 56. 
Nizamuddin 1964c: 42-63. Womersley 1964: 73, figs 8,9, pI. 4 fig. l. 

FIGS 137B, 139E,F 
Thallus (Fig. 137B) medium to dark brown, 0.5-2(-4) m long, with long, basally denuded 

axes and densely tufted laterals. Hold/as! discoid-conical, 5-15 mm across, with a single 
primary axis; epilithic or occasionally epiphytic on Amphibolis. Primary axes slightly com
pressed and quadrangular with rounded edges in transverse section, 1.5-5 mm broad and 
1-2.5 mm thick, often flexuous, with alternately distichous laterals or secondary axes from 
the faces of the axes; secondary axes often long but irregular in occurrence; lower parts of 
axes usually denuded, with short stubby residues. Laterals (Fig. 139E) 5-15(-20) cm long, 
(0.5-)1-4 em apart on the axes, densely covered on all sides with short (0.5-1.5 em long), 
terete, mostly simple ramuli, with clustered vesicles at their base. Vesicles spherical to slightly 
ovoid, 3-6 mm long and 3-4 mm in diameter, mutie. 

Reproduction. Thalli monoeeious. Receptacles (Fig. 139E,F) simple, terete and smooth to 
very slightly torulose when fresh, slightly compressed or three-sided when dried, 0.5-1.5 
(-2) em long and 1-1.5 mm broad. Conceptacles bisexual or often unisexual, scattered but 
with ostioles more or less in 2 or 3 rows; oogonia sessile, ovoid, 80- I 20 Ilm long and 60-80 Ilm 
in diameter; antheridia on branched paraphyses, ovoid, 20-25 Ilm long and 8-10 Ilm in 
diameter. 

Type from Holdfast Bay (Gulf St Vincent), S. Aust. (Mueller); in MEL, 280. 
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Fig. 137. A. Cystophora racemosa (ADU, A308). B. Cystophora botryocystis (ADU, A22309). 



380 CYSTOSEIRACEAE Cvs/ophora 

Distribution: From Cottesloe, W. Aust., and Cape Donington (E. of Port Lincoln), through 
the Gulf Region of S. Aust. to Port Phillip, Vic. and the north coast of Tasmania. 

Selected specimens: Cottesloe, W. Aust. (Lucas, Aug. 1928; Lucas Herb., NSW). Cape 
Donington, E. of Port Lincoln, S. Aust., II m deep (Shepley, 23.ii.1959; ADU, A22309). 
Partney I.. Sir Joseph Banks Group, S. Aust., 10-12 m deep (Baldock, 13.xii.1977; ADU, 
A48920). American R. inlet, Kangaroo I., S. Aust., drift (Womersley, 2.vi.1947; ADU, A5718). 
Encounter Bay, S. Aust. (Cleland; ADU, A3557). Marino, S. Aust., drift (Womersley, 18.vi.1961; 
ADU, A26864). Kingston, S. Aust., (Womersley, 16.xii.1986; ADU, A57331-H Marine Algae 
of southern Australia" No. 284). Robe, S. Aust., drift (Womers{ey, 30.viii.l949; ADU, AI 1005). 
Brighton Beach, Port Phillip, Vic. (Harvey, Alg. Aust. Exsiec. 14F; MEL 282). Whitemark, 
Flinders I., Bass Str. (Perrin, June 1949; ADU, A47139). N. Tas. (Gunn; Herb. Agardh, LD). 

C. botryocystis is a deep water species on coasts of moderate to slight wave action, and 
is distinguished by the clustered, radially arranged ramuli with basal vesicles on the laterals. 

9. Cystophora polycystidea Areschoug ex J. Agardh 1848: 240; 1896: 47. Nizamuddin I 964c: 
42-63. Womersley 1964: 73, figs 10, II, pI. 4 fig. 2. 

FIGS 138A, 139G,H 

Thallus (Fig. 138A) medium brown, bushy, 20-50(-100) em long, with a robust. often 
branched, primary axis bearing dense, tufted, secondary axes and laterals. Holdfast discoid
conical, 0.5-1.5 cm across; epilithic. Primary axes compressed, quadrangular in transverse 
section, 2-7 mm broad and 2-4 mm thick, alternately distichously branched from the axis 
face at intervals of 0.3-3 cm, with prominent scalariform residues 1-3 mm long below; 
secondary (and tertiary) axes not or slightly retroflex, similar to primary axes but slenderer. 
Laterals (Fig. 139G) 2-10 cm long, lax, with irregularly radially and spirally arranged terete 
ramuli O.S-I.S cm long and 0.2-0.5 mm in diameter, simple or alternately branched largely 
in one plane. Vesicles numerous, clustered, replacing 5-20 of the basal ramuli of laterals 
(occasionally odd higher ones), petiolate and apiculate at least when young, elongate-ovoid 
and tapering at both ends, (2-)3-5(-7) mm long and (1-)2-3(-4) mm in diameter. 

Reproduction. Thalli monoecious. Receptacles (Fig. 139G,H) simple or occasionally 
branched, distantly moniliform, 0.5-2 cm long and 0.4-0.7(-1) mm in diameter at conceptacles. 
Conceptacles bisexual, ostioles scattered or tending to two rows, with simple paraphyses; 
oogonia sessile, ovoid, 80-120 ~m long and 45-65 ~m in diameter; antheridia sessile or on 
branched paraphyses, elongate-ovoid, 16-24 ~m long and 7-10 ~m in diameter. 

rvpe from Port Phillip, Vic.; in Herb, Agardh, LD, 1010. 

Distribution: From Albany, W. Aust. to Long Bay, N.S.W. (May 1939, p. 20S) and the north 
coast of Tasmania. ' 

SeleCled specimens: Frenchman Bay, Albany, W. Aust., 0-3 m deep (Smith, Nov. 1949; 
UWA). Point Fowler, S. Aust., upper sublittoral pools (Womersley, 6.ii.1954; ADU, A 19460). 
Port Neill, S. Aust., drift (Womersley, 3.1.1951; ADU, A 1370S). Pondalowie Bay, Yorke Pen., 
S. Aust., in pools (Womersley, 14.iv.1963; ADU, A26640). Port Willunga, S. Aust., upper 
sublittoral (Womers{ey, 24.iv.1948; ADU, A8394). Saunders Beach, Eastern Cove, Kangaroo 
I., S. Aust., upper sublittoral UVomersley, IS.viii.1963; ADU, A26755). Cape Nelson, Vic., 
mid eulittoral pool, shaded (Womersley, 2.ix.1971; ADU, A39540). Sorrento, Vic., upper 
sublittoral pools (Womersley, 2.vi.1953; ADU, AI8817). Bombay Rock, Tamar Est.. Tas., 
upper sublittoral (Womersley, 27.i.1949; ADU, AI0353). 

C. polycystidea is a common species in rock pools and moderately sheltered areas of the 
South Australian, Victorian and northern Tasmania coasts, from low tide level down for 3-5 
metres. It is distinguished by the numerous, elongate and usually apiculate vesicles replacing 
lower ramuli of the laterals, and the distantly moniliform receptacles. 
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Fig. 138. A. Cystophora polycystidea (ADU, AI3705). B. Cystophora monilifera (ADU, AI8821). 
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10. Cystopbora monilifera J. Agardh 1848: 241; 1896: 47. Harvey 1863: pI. 245. Womersley 
1964: 75, figs 12-14, pI. 5 fig. 1. 

FIGS 138B, 141A-C 
Thallus (Fig. 138B) medium brown, openly to moderately densely branched, 20-60 

(-IOO)cm long, with a robust (especially below) primary axis bearing retroflex secondary axes. 
Hold/ast discoid-conical, 0.5-2 cm across; epilithic. Primary a.xes with a short stipe expanding 
to a flat axis 3-8(-15) mm broad and 1-2 mm thick, with narrow edges, alternately distichously 
branched from the face at intervals of 0.5-2 cm, with prominent residues of secondary axes 
on lower and mid primary axes; secondary axes (Fig. 141A) with prominent retroflex bases 
with broad basal wings, usually denuded above their base with scalariform residues 1-3 mm 
long, 2-7 mm apart. Laterals (Fig. 141A) slender, 3-8 cm long, tristichously branched (Fig. 
l41B) with alternately subdistichous, terete, ramuli 0.2-0.5 mm in diameter. Vesicles usually 
present, replacing I or 2 (rarely more) of the basal ramuli of laterals, subspherical, petiolate, 
mutie, 3-6(-8) mm in diameter. 

Reproduction. Thalli monoecious. Receptacles (Fig. 141 C) branched, (0.5-) 1-2(-3) cm long 
and 0.5-1 mm in diameter at conceptacles, with scattered conceptacles narrowly to distantly 
separated by sterile tissue, drying moniliform. Conceptacles bisexual or unisexual, with ostioles 
scattered or more or less in two rows in plane of branching; oogonia sessile, subspherical to 
ovoid, 80-120 J.Lm long and 60-110 J.Lm in diameter; antheridia sessile or on branched para
physes, elongate-ovoid, 20-30 J.Lm long and 7-12 J.Lm in diameter. 

Type from W. Aust. (Preiss); in Herb. Agardh, LD, 1023. 

Distribution: From Nickol Bay, W. Aust. around southern Australia and the north coast of 
Tasmania to Long Bay, N.S.W. (May 1939, p. 205). 

Selected specimens: Nickol Bay, W. Aust. (1880; Herb. Sonder, MEL, 327). Champion Bay, 
W. Aust. (Alg. Muel!., MEL, 330). Geographe Bay, W. Aust. (Bunbury, 1880; MEL, 304). 
Northern Great Australian Bight, S. Aust., 42 m deep (Symond, 5.v.l973; ADU, A43515). 
Memory Cove, S. of Port Lincoln, S. Aust., 0-5 m deep (Womersley, 25.ii.1959; ADU, 
A22298). Snapper Point, Port Lincoln, S. Aust., 6-8 m deep (Baldock, 1.i.1964; ADU, A27084). 
Port Neill, S. Aust., drift (Womersley, 3.i.1951; ADU, AI3821). Marino, S. Aust .. drift 
(Womersley, 18.vi.1963; ADU, A26869). Vivonne Bay, Kangaroo I., S. Aust., drift (Womersley, 
25.i.1948; ADU, A6756). Antechamber Bay, Kangaroo I., S. Aust., drift (Womersley, 25.i.1948; 
ADU, A6756). Portland Bay, Vic., drift (Beauglehole 354,8. vii.1951; ADU, A2 I 802). Sorrento, 
Vic., drift (Womersley, 2.vi.l953; ADU, AI8821). Low Head, Tas. (Perrin & Lucas, April 
1932; Lucas Herb., NSW). Pebbly Beach, 20 km N. of Batemans Bay, N.S.W., drift (Womersley, 
24.1.1964; ADU, A28046). 

Well developed specimens of C. monilifera are characterised by the large, subspherical 
vesicles, the distinct wings to the base of the secondary axes and their residues, the moniliform 
receptacles, and the tristichous branching of the laterals. Sterile and young specimens, often 
with relatively small vesicles, usually show the basal, broad, wings on the secondary axes, but 
are more difficult to determine with certainty. 

C. monilifera is a widespread species, from (0.5-)2-42 m deep on coasts of considerable 
to moderate water movement. 

11. Cystophora expansa (Areschoug) Womersley 1964: 77, figs 15-17, pI. 5 fig. 2. 
BlosseviIIea expansa Areschoug 1854: 337. 

FIGS 140A, 14ID-F 
Thallus (Fig. 140A) dark brown, 20-60 cm long, densely branched from a coarse primary 

axis. Holdfast discoid-conical, 1-2(-3) cm across; epilithic. Primary axes 2-5(-10) mm broad 
and 1-2(-4) mm thick, with narrower edges, relatively straight with alternately distichous 
laterals from the axis face and prominent, reflexed, braneh residues usually 0.5-1 cm apart; 
secondary axes 2-10 cm long, distichously and closely branched, usually basally denuded with 
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Fig. 139. Receptacles of species of Cystophora. A,B. Cystophora pectinata (ADU, A 13898). A. A pinnate 
lateral with ramuli. B. A receptacle. C,D. Cystophora racemosa (ADU, A26739). C. An axis with laterals. 
D. Lower part of a lateral with receptacles and a vesicle. E,F. Cystophora botryocystis (ADU, A26864). 
E. An axis, and laterals with crowded ramuli and basally clustered vesicles. F. Receptacles. G,H. 
Cystophora polycystidea (ADU, A26755). G. Two secondary axes with laterals. H. Receptacles on a 
lateral. 
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close and prominent branch residues, not or slightly tlexuous. Laterals (Fig. 141 D) 3-8 cm 
long, tristichously (occasionally subdistichously) branched from a 3-sided rhachis, bearing 
slender, alternately distichous ramuli 0.5-2(-3) cm long and 0.2-0.6(-I)mm thick. Vesicles 
usually present, scattered on laterals and replacing one to several of the lower branches of the 
ramuli, elongate-ellipsoid, 3-5(-7) mm long and 1-2 mm broad, petiolate, with an apiculate 
(when young) or rounded apex. 

Reproduction. Thalli monoecious. Receptacles (Fig. 141 E,F) usually simple, developed 
from ends of ultimate branches of ramuli, 0.5-1(-1.5) cm long and 0.5-1(-1.5) mm in diameter, 
terete to slightly compressed, becoming closely torulose, apiculate. Conceptacles bisexual, 
closely adjacent but with relatively few per receptacle, with ostioles more or less in two rows, 
with simple paraphyses; oogonia sessile, ovoid, 90-150/.tm long and 55-80/.tm in diameter; 
antheridia sessile or on branched paraphyses, elongate-ovoid, 20-25 /.tm long and 8-10 I'm in 
diameter. 

Type from Port Phillip, Vic.; in S, probable isotype in MEL, 356. 

Distribution: From Yallingup, W. Aust. to Long Bay, N.S.W. and the north coast of Tasmania. 

Selected specimens: Yallingup, W. Aus!. (Royce 536, 24.v.1950; PERTH). Cowaramup Bay, 
W. Aust., 2-3 m deep (Engler & Clarke, l.ix.1979; ADU, AS065S). Brown Point, Yorke Pen., 
S. Aust., upper sublittoral pools (Womersle)', lO-iv.1950; ADU, Al3l1l). Marino, S. Aust., 
drift (Womersley, 2I.v.1953; ADU, AI8658). Victor Harbor, S. Aust., drift (Womersley, 
14.vii.1963; ADU, A26534). Little Rocky Point, Eastern Cove, Kangaroo I., S. Aus!., 2-4 m 
deep (Womersle}', 22.viii.1963; ADU, A26898). Dutton Beach, Portland, Vic., drift (Beaug/e
hole, 29.xi.1959; ADU, A23977). Leading Lights, Tamar Est., Tas., drift (Levring, 2I.ii.1948; 
ADU, A56004). Huskisson, N.S.W., drift (Womersley, l3.viii.1959; ADU, A23133). Long Bay, 
N.S.W. (Lucas, May 1899; NSW). 

C. expansa is characterised by the robust axes, small, ellipsoid vesicles scattered over the 
laterals, short, torulose receptacles, and tristichous branching of the laterals. It is a common 
species in shallow water and deeper pools on coasts of moderate wave action. 

12. Cystophora torulosa (R. Brown ex Turner) J. Agardh 1848: 243; 1896: 48. Harvey 1860: 
pI. 123. Lindauer et al. 1961: 298, pI. 70, lower. Womersley 1964: 85, figs 28,29, pI. 
9 fig. I. 
Fucus torulosus R. Brown ex Turner 1811: 52, pI. 157. 

FIGS 1408, 141G 
Thallus (Fig. 140B) medium to dark brown, robust, 1O-60( -I 50} em long, with short, 

dense, tufted, secondary axes along the primary axis. Hold/ast discoid-conical, 0.5-1.5 cm 
across; epilithic. Primary axes compressed, 3-10 mm broad and 2-5 mm thick, straight to 
slightly tlexuous, alternately distichous, with densely branched, retroflex, secondary axes, 
0.5-1 (-1.5) em apart and 2-5(-10) em long, from the face of the axis; secondary axes closely 
alternately distichous, with dense tufts of tertiary axes and laterals; lower axes usually denuded, 
with short, scalariform residues. Laterals (Fig. 141G) occasionally simple, usually basally 
bifurcate or once to a few times alternately branched, ramuli straight to curved; ramuli simple, 
linear, terete, 1-3(-5) em long and 0.7-1.2 mm in diameter. Vesicles present or absent, replacing 
the basal ramulus of a lateral, petiolate, subspherical to ovoid, mutic, 3-8(-10) mm long and 
3-6(-9) mm in diameter. 

Reproduction. Thalli monoecious. Receptacles simple, linear to slightly curved, terete to 
slightly 3-sided, slightly clavate (Fig. 141G) with a rounded apex, drying slightly torulose, 
1-5(-7)cm long and (1-)2-3(-4) mm in diameter. Conceptacles bisexual, ostioles in 2 or 3 
rows; oogonia sessile, ovoid, 100-160 /.tm long and 70-110 I'm in diameter; antheridia sessile 
or on branched paraphyses, elongate-ovoid, 20-25/.tm long and 8-10 /.tm in diameter. 

Type from Kent Is, Bass Strait (R. Brown); holotype in BM (ex K), isotypes in BM and E. 

Distribution: From Apollo Bay to Wilsons Prom., Vic., islands in Bass Str., and around 
Tasmania. 

New Zealand. 
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Selected specimens: Point Bunbury, Apollo Bay, Vic., low eulittoral (Womersley, 19.v.1980; 
ADU, A51 068-H Marine Algae of southern Australia" No: 196). Hinders, Vic., lower eulittoral 
(Womersley, l8.i.1967; ADU, A31785). Walkerville, Vic., at low tide level (Sinkora A1492, 
22.ii.l972; ADU, A42284). Tidal R., Wilsons Prom., Vic., lowest eulittoral (Pope & Bennett, 
16.v.1949; ADU, AI2205). Marshall Bay, Flinders 1., Tas., 5-10 m deep (Blackman, 28.i.1978; 
ADU, A49220). Rocky Cape, N. Tas., lower eulittoral pools (Womersley, 3.x.1986; ADU, 
A57472-"Marine Algae of southern Australia" No. I 96a). Low Head, Tas., at low tide 
(Perrin, Aug. 1948; ADU, A9317). Rolling Bay, Port Arthur, Tas., upper sublittoral pools 
(Wollaston & Mitchell, 29.ii.1964; ADU, A27776). 

C. tornlosa is a distinctive species of the lower eulittoral and uppermost sublittoral (rarely 
deeper) on south-eastern Australian coasts, characterised by the densely aggregated and thiCk, 
smooth, terete receptacles. One specimen in MEL (518) from Encounter Bay, S. Aust., is either 
a drift specimen from Victoria or mis-labelled. 

13. Cystophora brownii (Turner) J. Agardh 1848: 241; 1896: 48. Harvey 1860: pI. 169. 
Womersley 1964: 78, fig. 18, pI. 6 fig. I. 
Fucus brownii Turner 1819: 2, pI. 197. 

FIGS 142A, 145A 

Thallus (Fig. 142A) dark brown to grey-brown, 20-60 em long, complanately and rigidly 
branched. Hold/as! discoid-conical, 5-15 mm across; epilithic. Primary axes coarse, com
pressed, 3-7(-10) mm broad and (1-)2-4 mm thick, closely and alternately distichously branched 
from the face of the axis, below with prominent residues of secondary axes or laterals; 
secondary and tertiary axes numerous, retroflex, slenderer than the primary axis, usually with 
broad basal wings. Laterals 4-10 em long, alternately distichous in the one plane, the whole 
lateral usually tapering in form from base to apex; ramuli (Fig. 145A) rigid, terete to slightly 
compressed, with prominently rounded axils, (0.2-)0.5-2 em long and 300-600 p.m in diameter. 
Vesicles absent. 

Reproduction. Thalli monoecious. Receptacles (Fig. 145A) developed from ends of ramuli, 
simple, 2-6(-10) mm long and 0.5-1 mm in diameter, smooth to distinctly torulose, tapering. 
Conceptacles bisexual, few (4-8) per receptacle, ostioles usually scattered, occasionally in 2 or 
3 rows, with simple paraphyses; oogonia sessile, ovoid, 95-150 p.m long and 70-110 /Lm in 
diameter; antheridia sessile or on branched paraphyses, elongate-ovoid, 22-30/Lm long and 
8-12 /Lm in diameter. 

Tj'pe from King George Sound, W. Aus!. (R. Brown); in BM. 

Distribution: From Port Denison, W. Aust., around southern Australia to Victor Harbor and 
around Kangaroo 1., S. Aust.; N.E. Tasmania. 

Selected specimens: Port Denison, W. Aust., drift (Womersley, 31.viii.1947; ADU, A5862). 
Cape Naturaliste, W. Aust., uppermost sublittoral (Womersley, Clarke & Engler, 2.ix.l979; 
ADU, A50623). Lucky Bay, Cape Le Grand, W. Aust., upper sublittoral (Womersley, 4.x.1979; 
ADU, A51148). Pearson Is, S. Aust., 5-12 m deep (Shepherd, 8.i.1969; ADU, A 34064). Cape 
Carnot, S. Aus!., pools on reefs (Womersley, 8.i.1951; ADU, A13833). Victor Harbor, S. Aust., 
drift (Womersley, 2.x.1963; ADU, A26792). Middle R., Kangaroo 1., S. Aus!., upper sublittoral 
(Womersley, 21.i.1948; ADU, A6780). Vivonne Bay, Kangaroo 1., S. Aus!., in large pool, S. 
side Ellen Point (Womersley, 24.viii.l963; ADU, A26713). Ransons Beach, E. of Waterhouse 
Point, N. Tas. (Afoscal, 22.xi.1983; HO, 88244). 

C. brownii is often plentiful in the upper sublil10ral and deeper pools on coasts of moderate 
wave action, extending to a few metres deep. It is characterised by the coarse axes, retroflex 
bases to secondary axes, rigid laterals and ramuli, and very short receptacles. The single 
Tasmanian record is the only one east of Victor Harbor, S. Aus!. 
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Fig. 141. Receptacles of species of Cystophora. A-C. Cystophora monili/era (ADU, A26869). A. A 
secondary axis with laterals and vesicles. B. An axis apex with a young. tristichously branched, lateral. 
C. Receptacles. D-F. Cystophora expansa (D, ADU, A26898; E, ADU, A18658; F, ADU, A23133). D. 
A secondary axis with laterals. E,F. Laterals with receptacles. G. Cystophora toru/osa (ADU, A57472). 
Receptacles. 
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14. Cystophora gracilis Womersley 1964: 79, figs 19,20, pI. 6 fig. 2. 

FIGS 142B, 145B,C 
Thallus (Fig. 142B) dark brown. 20-50(-70) cm long, with a slender, fairly straight, primary 

axis bearing densely branched laterals and secondary axes. Hold/asi discoid-conical, 3-10 mm 
across; epilithic. Primary axes in transverse section ovoid to compressed with rounded edges, 
2-3(-4) mm broad and 1-2 mm thick, tapering only slightly from base to apex, alternately 
distichously branched from the face of the axis at intervals of 0.5-\.5 em, usually denuded 
below with inconspicuous branch residues to I mm long and the remaining secondary axes 
2-6 em apart; secondary axes usually inclined upwards and not retroflex, 5-10(-15) em long, 
0.5-1 mm broad, closely branched. Laterals 0.5-6(-10) cm long, alternately and fairly irregu
larly branched with irregularly subdichotomous, terete, ramuli, with broad but not rounded 
axils and not lying in one plane; ramuli 0.2-1 cm long, 0.2-1 mm in diameter. Vesicles absent. 

Reproduction. Thalli monoecious. Receptacles (Fig. 145B,C) developed from ends of 
ramuli, simple, torulose, 2-8(-10) mm long and 0.5-1 mm in diameter, with relatively few 
(4-10) closely adjacent eonceptacles, with a sterile apical awn; occasional old receptacles with 
a conceptacle in the awn, the fertile region then \.5-2 cm long. Conceptacles bisexual, ostioles 
more or less in two rows, with simple paraphyses; oogonia ovoid, sessile, 95-130 /.1m long and 
60-80/.lm in diameter; antheridia mainly near ostiole, sessile or on branched paraphyses, 
elongate-ovoid, 14-20 /.1m long and 10-14 Jim in diameter. 

Type from Vivonne Bay, Kangaroo I., S. Aust., in a large eulittoral pool, S. side of Ellen 
Point (Womersley, 24.viii.1963); holotype in ADU, A26725-isqtypes distributed in "Marine 
Algae of southern Australia" No. 55). 

Distribution: From Cowaramup Bay, W. Aust. to Wanna, S. Aust. and Seal Beach. Kangaroo 
1., S. Aust., in the uppermost sublittoral and deep pools. 

Selected specimens: Cowaramup Bay, W. Aus!., 2-3 m deep (Clarke & Engler, l.ix.1979; 
ADU, A50656). Lucky Bay, Cape Le Grand, W. Aust., upper sublittoral (Womersley, 4.x.1979; 
ADU, A51149). Point Sinclair, S. Aust., upper sublittoral (Womersley, 25,i, 1951; ADU. AI3598). 
Masillon L, Isles of St Francis, S. Aus!., 4-7 m deep (Shepherd, 5.i.1971; ADU, A38016). 
Wanna, S. Aust., sublittoral pools (Nizamuddin, 19.ii.1959; ADU, A24070). Sou' West R .. 
Kangaroo 1., W. Aust., 6 m deep (lVfitchell, 24.viii.l963; ADU, A26812). Seal Beach, Kangaroo 
L, S. Aust., drift (Womersley, 24.i. 1957; ADU, A20736). 

C. gracilis is apparently not a common species, and is characterised by the slender axis, 
short, torulose receptacles with a sterile awn, and lack of vesicles. 

15. Cystophora barveyj Womersley sp. nov. 

FIGS 143A, 145D 
Thallus (Fig. 143A) dark brown, usually 30 cm-I m(-2 m) long, with a robust primary 

axis bearing relatively robust secondary axes and slender, densely branched, laterals. Hold/as! 
discoid-conical, 5-15 mm across, with a single, subterete stipe; epilithic. Primary axes com
pressed, 4-6(-8) mm broad below and 2-4 mm thick, lenticular in transverse section with 
narrower edges, distichously branched at intervals of 2-10 mm with stubby, not retroflex, 
branch residues; all branches from the face of the axes, attached only to the centre of the face 
of the parent branch; secondary axes similar to primary axes but 1-3 mm broad. Laterals 
(Fig. 145D) (1-)2-5 em long, lax, alternately distichous to 2 orders, slender, with ultimate 
ramuli terete, 0.5-1.5(-2) em long and 300-500 Jim in diameter, lying largely in one plane but 
often displaced. Vesicles absent. 

Reproduction. Thalli monoecious. Receptacles (Fig. 145D) simple, (2-)3-7(-12) mm long. 
with a sterile pedicel and short, sterile, apex, terete to usually slightly compressed, slightly 
verrucose, 6oo-800/.lm broad. Conceptacles with ostioles essentially in two rows, bisexual. 
with simple paraphyses; oogonia sessile, ovoid, 100-160 /.1m long and 65-100 /.1m in diameter, 
with a single egg; antheridia on branched paraphyses, elongate-ovoid, 16-30/.lm long and 
7-14/.1m in diameter. 



Cvslophora CYSTOSEIRACEAE 389 

l~ 

Fig. 142. A. Cys/ophora brownii (ADU, A5862). B. Cys/ophora gracilis (ADU, A26725, holotype). 
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Diagnosis: Thallus atro-brunneus, 30 cm-2 m longus, axe robusta primaria axes secundarios cum 
lateralibus laevis dense ramosis ferenti; basis discoideo-conica, 5-15 mm lata. Axes primariae com
planatae, 4-6(-8) mm latae inferne, in sectione transversa lenticulares, ramis 2-10 mm separatis 
cicatricibus parvulis ramorum; rami ex superficie axium orientes, ad centrum solum superficiei affixi. 
Laterales (1-)2-5 cm longi, laxi, alternate distichi, graciles, ramulis ultimis teretibus, plerumque in uno 
plano ad interdum tortis, 300-500 jtm diam. Vesiculares absentes. 

Receptacula simplicia, 3-7 mm longa, pedicello sterili, et apice brevi, 600-800 jtm lata, teretia vel 
laevite complanata, paulo verrucosa. Conceptacula in duobus seriebus, bisexualia. 

Type from Cape Naturaliste, W. Aust., uppermost sublittoral (Womersley, Clarke & Engler, 
2.ix.1979); ho!otype in ADU, A50628. Isotypes distributed as "Marine Algae of southern 
Australia" No. 268. 

Distribution: From South Bunker Bay, Geographe Bay, to William Bay, Walpole, W. Aust. 

Known specimens: South Bunker Bay, Geographe Bay, W. Aust., 0.5-1.5 m deep (Cambridge, 
2.i.1972; UWA). Canal Rocks, Yallingup, W. Aust., upper sublittoral (Womersley, 2.ix.1979; 
ADU, A5093l), and 0-1 m and 3-5 m deep (Cambridge, Lvii. 1972; UWA). Cowaramup Bay, 
W. Aust., 2-3 m deep (Clarke & Engler, l.ix.1979; ADU, A50659). Sarge Bay, Cape Leeuwin, 
W. Aust., drift (Gordon, 16.xi.1968; ADU, A34208). Flinders Bay, W. Aust., drift (Womersley, 
I.ix.1979; ADU, A50639-H Marine Algae of southern Australia" No. 268a). William Bay, 
Walpole, W. Aust., drift (Womersley, 3I.viii.1979; ADU, A50933). 

C. harveyi is most closely related to C. brownii and C. tenuis, differing from C. brownii 
in having longer, laxer, ramuli often displaced from the one plane, and in secondary axes 
being attached only to the central part of the parent axes. Comparisons with C. tenuis are 
made under that species. 

C. harveyi appears to be restricted to the south-west coast of Western Australia, where it 
can be the dominant species in the uppermost sublittoral (0-5 m deep) on rough-water coasts 
between Cape Naturaliste and Cape Leeuwin. 

16. Cystophora tenuis Womersley sp. nov. 

FIGS 1438, 145E 
Thallus (Fig. 143B) dark brown, usually 30-60 cm long, with relatively slender primary 

(and secondary) axes bearing slender, lax, densely branched, laterals. Hold/as! discoid-conical, 
3-12 mm across; epilithic. Primary axes compressed, 2-4 mm broad below, 1-2 mm thick, 
oblong in transverse section, distichously branched at intervals of 3-10 mm with prominent 
(retroflex near the base) branch residues on lower parts of primary and older secondary axes; 
all branches from the face of the axes, attached for most of the width of the axis. Laterals 
(Fig. l45E) 2-6 em long, lax and slender, alternately distichous, with terete ramuli 5-1 O( -15) 
mm long and 250-500(-600) ILm in diameter, lying largely in the one plane and tapering only 
slightly from base to apex, with moderately acute axils. Vesicles absent. 

Reproduction. Thalli monoecious. Receptacles (Fig. 145E) simple or branched, 2-6(-8) 
mm long and 500-700 ILm in diameter, terete to slightly compressed, smooth to slightly 
verrucose but drying moniliform. Conceptacles essentially in two rows, bisexual; oogonia 
ovoid, sessile, 100-160 ILm long and 55-80 ILm in diameter; antheridia sessile or on branched 
paraphyses, elongate-ovoid, 20-25ILm long and 7-10 ILm in diameter. 

Diagnosis: Thallus atro-brunneus 30-60 cm longus, axe gracili primaria laterales laxos, graeiles, dense 
ramosos vel axes secundarios ferenti; basis discoideus, conicus, 3-12 mm latus. Axes primarii, com
planati 2-4 mm lati inferne, ramosi distiche ex superficie axis 3-10 mm separati, cicatricibus ramorum 
conspicuis in axibus i nferiori bus. Laterales 2-6 em longi, laxi, alternate distichi, graciles, ramulis 
teretibus, plerumque in uno plano, 250-500(-600) jtm diam. Vesiculi absentes. Receptacula simplicia, 
2-6(-8) mm longa, pedicello sterili, 500-700 jtm diam., teretia vel paulo complanata, laevia vel paulo 
verrucosa, moniliformia ubi siceata. Coneeptacula in duobus seriebus, bisexualia. 

Type from Cape Naturaliste, W. Aust., upper sublittoral (Womers!ey, Clarke & Engler, 
2.ix.1979); in ADU, A50627. 
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Fig. 143. A. Cystophora harveyi (ADU, A50628, holotype). B. Cystophora tenuis (ADU, A50627, 
holotype). 
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Known spechnens: The type. Cowaramup Bay, W. Aust., 2-3 m deep (Clarke & Enf?ler, 
l.ix.1979; ADU, A50658). Point Valliant, Two People Bay. W. Aust., 1-4 m deep (Clarke & 
Engler, 30. viii.1979; ADU. A50971). 

C. lenuis is related to both C. brownii and C. harveyi. differing from the former in having 
longer, laxer, often slightly displaced ramuli. a less robust primary axis. and receptacles with 
conceptacles more distinctly in two rows. and from C. harveyi in having slenderer axes with 
the secondary axes or laterals attached for the full width of the parent branch. 

C. tenuis appears to be restricted to south-west Western Australia. 

17. Cystophora retorta (Mertens) J. Agardh 1848: 243; 1896: 49. Nizamuddin 1964c: 42-63. 
Womersley 1964: 92, figs 34,35. pI. II. 
Fucus retortus Mertens 1819: 185. 

FIGS 144A, 145F,G 
Thallus (Fig. 144A) medium brown, 20-80(-120) cm long. openly branched in one plane. 

Hold/ast discoid-conical, 0.5-1.5 cm across. with a single, terete. stipe; epilithic. Primary axes 
strongly compressed (WIT 2-3). relatively straight, 2-5(-7) mm broad and 1-2 mm thick. 
alternately distichously branched from the face; secondary axes (2-)4-12 cm long (occasionally 
developing as main axes). 0.5-3 em apart, usually not retroflex, leaving slight, stubby, residues, 
sometimes scalariform on secondary axes. Laterals (Fig. 145F) 3-7 cm long. 1-5(-10) mm 
apart on axes, branched in one plane with ramuli alternate but soon becoming subdichotomous 
with broadly rounded axils; ultimate ramuli 1-5 cm long. 0.5-1 mm in diameter, terete or 
slightly compressed. Vesicles usually absent or rare, occasionally plentiful, replacing basal 
ramulus of a lateral, ovoid to ellipsoid and often asymmetric. petiolate. 5-14 mm long and 
2-5(-9) in diameter, mutic (or apiculate when young). 

Reproduction. Thalli monoecious. Receptacles (Fig. 145G) mostly simple. (l-)2-5( -8) cm 
long and 1-2 mm thick, terete to slightly compressed. undulate to slightly torulose. Concep
tacles normally bisexual, often separated by sterile tissue. with ostioles more or less in two 
rows, with simple paraphyses; oogonia sessile, ovoid, 80-110,um long and 60-90,um in 
diameter; antheridia sessile or on branched paraphyses, elongate-ovoid. 16-24,um long and 
8-12,um in diameter. 

Tvpe from "Novae Hollandiae"; in Pc. 

Distribution: From Nickol Bay, W. Aust. to Wilsons Promontory. Vic .• and around Tasmania. 

5;elected specimens: Nickol Bay, W. Aus!. (1880; Herb. Sonder, MEL. 461). Gnarabup Bcach. 
20 km N. of Hamelin Bay, W. Aust.. in reef pools (Womersley, l.ix.1979; ADU. A50688). 
Point Valliant. Two People Bay. W. Aus!.. 1-4 m deep (Clarke & Engler, 30.viii.1979; ADU. 
A50965). Smooth I.. Isles of St Francis. S. Aust.. 21 m deep (Shepherd. 29jii.l980; ADU. 
A52168). Sceale Bay. S. Aust., upper sublittoral (Womersley. IIji.1954; ADU. AI9469). 
Aldinga. S. Aust., upper sublittoral pools (Womersley, 3.xi.1963; ADU, A26877). Victor 
Harbor. S. Aust., drift (Womersley, 23.v.1953; ADU, AI8756). Pennington Bay. Kangaroo I .. 
S. Aust.. drift (W·omersley. 25.v.1945; ADU. A2377). Point Bunbury. Apollo Bay. Vic.. lower 
eulittoral pools (Womersley. 19.v.1980; ADU. A51071). Sorrento, Vic .. upper sublittoral pools 
(Womersley, 2.vi.l953; ADU. AI8818). Walkerville. Vic .• in pools (Sinkora A1490, 2I.ii.1972; 
ADU. A42278). Wilsons Prom .• Vic. (Mueller, June 1853; MEL. 467,468). Remine, Tas., reef 
pools p:Vollaston & Mitchell, 25,ii.1964; ADU. A27493). Shelter Point. Boat Harbour Beach. 
N. Tas .. lower eulittoral pools (Womersley. 16.x.1982; ADU. A55726). Swansea. Tas .. drift 
(Womersley, 19.i.1949; ADU. AI0224). Taroona. Hobart. Tas .. upper sublittoral (Woll1ers/ey, 
13.i.1949; ADU. AI0125). 

C. relOrta is often a common species in larger pools and the upper sublittoral (to 21 m 
deep) with moderate water movement. It is closely related to C siliqu()sa, diflering in the 
compressed rather than quadrangular axis, the occasional presence of vesicles. and in having 
bisexual conceptacles. 
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Fig. 144. A. Cystophora retorta (ADU, A18818). B. Cystophora siliquosa (ADU, A2812). 
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18. Cystophora siliquosa J. Agardh 1871: 445; 1896: 49. Nizamuddin 1964c: 42-63. Womersley 
1964: 93, fig. 36, pI. 12 fig. I. 

PLATE 8 fig 3; FIGS 144B, 145H 
Thallus (Pi. 8 fig 3; Fig. 144B) medium to dark brown, 40-100cm (-2.5 m) long, fairly 

openly branched in one plane. HoldJast discoid-conical, 0.5-1.5 cm across, with a single stipe; 
epilithic. Primary axes relatively straight, quadrangular to almost square in transverse section 
(WIT 1-1.5) with rounded corners, tapering gradually above, 2-5 mm broad and thick, 
alternately distichously branched from the face; secondary axes not or only slightly retroflex, 
5-10 cm long and 1-2 (-3) cm apart, sometimes developing into long main axes; lower 
secondary axes and laterals usually lost, with short, stumpy, residues 1-4 mm apart and 
0.5-1.5 mm long. Laterals (2-) 3-5(-8) cm long, usually alternately distichous, becoming 
subdichotomous, with rounded axils; ramuli linear, terete to slightly compressed, 0.5-3 em 
long, 0.3-0.8 mm in diameter. Vesicles absent. 

Reproduction. Thalli dioecious. Receptacles (Fig. 14SH) mostly simple, straight to undu
late, 3-8 cm long and 1-2 mm broad, slightly to distinctly compressed, attenuate at both ends. 
Conceptacles with ostioles in two rows on the margins, slightly swollen and separated by 
sterile tissue, unisexual; oogonia sessile, ovoid, 100-140/.lm long and 70-100 j.tm in diameter, 
with simple paraphyses; antheridia on branched paraphyses, ovoid, 25-30 j.tm long and 10-12 /lm 
in diameter. 

Type from Port Phillip, Vic. (Mueller); in Herb. Agardh, LD, 1194. 

Distribution: From Geographe Bay, W. Aust. to Wilsons Prom., Vic., and the N. coast of 
Tasmania. 

Selected specimens: Geographe Bay, W. Aust. (Herb. Agardh, LD). West Beach, Esperance, 
W. Aust., on reef (Burbidge, 7.i.1935; ADU, A46617). Elliston, S. Aust., 3-5 m deep in 
southern bay (Shepherd, 19.iv.1970; ADU, A35848). Cape Carnot, S. Aust., upper sublittoral 
pools (Womersley, 8.i.1951; ADU, AI3816). Point Avoid, S. Aust., upper sublittoral pools 
(Womersley, 1O.i.I987; ADU, A57372). Pondalowie Bay, Yorke Pen., S. Aust., 5-8 m deep 
(Shepherd, 14.iv.1963; ADU, A266 13). Pennington Bay, Kangaroo I., S. Aus!.. in reef pools 
(Womersley, 28.i.1946; ADU, A2812). Robe, S. Aust., upper sublittoral pools near jetty 
(Womersley, 16.xii.1986; ADU, A57316-"Marine Algae of southern Australia" No. 276). 
Bridgewater Bay, Vic., eulittoral pool (Beauglehole, 29.v.1949; ADU, AI1987). Point Road
knight, Vic., drift (Womersley, 6.vi.1953; ADU, AI8791). Observation Point, Port Phillip, 
Vic., 4-5 m deep (Macpherson, 18.i.1959; ADU, A23214). Flinders, Vic., upper sublittoral 
(Womersley, 18.i.l967; ADU, A31784). Walkerville, Vic., upper sublittoral (Bennett, Nov. 
1949; ADU, Al 5248). Sealers Cove, Wilsons Prom., Vic. (MEL, 495). George Town, Tas. 
(Gunn; Herb. Agardh, LD). 

e. siliquosa is common in pools and the upper sublittoral on rough-water coasts of South 
Australia and Victoria. It is closely related to e. retorta, differing in its thick, quadrangular 
axes and in being dioecious. 

19. Cystophora congesta Womersley & Nizamuddin ex Womersley 1964: 86, fig. 30, p1. 9 
fig. 2. 

FIGS 146A, 149A 
Thallus (Fig. 146A) medium to dark brown, 20 cm-l m long, with the primary axis 

bearing alternate, densely branched, tufted, laterals and secondary axes. HoldJast discoid
conical, 0.5-1(-2) cm across, with a single (usually) short, terete, stipe; epilithic. Primary axes 
usually fairly straight, compressed, 4-6(-10) mm broad and 2-4 mm thick, with narrower 
ridges or edges extending up from the base of each secondary axis, with branching from the 
face of the axis; lower parts sometimes denuded, with branch residues 1-3(-5) mm long; 
secondary axes usually short, 2-5 em long (occasionally developing into long axes), slightly 
retroflex; tertiary axes very short (1-2 cm long), forming crowded tufts along secondary axes. 
Laterals (Fig. 149A) 1-3 cm long, 1-2(-3) mm apart, tufted, alternately and irregularly branched 
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Fig. 145. Receptacles of species of Cystophora. A. Cystophora brownii (ADU, A267 J 3). B,C. Cystophora 
gracilis (ADU, A26725, holotype). D. Cystophora harveyi (ADU, A50628, holotype). E. Cystophora 
tenuis (ADU, A50627, holotype). F,G. Cystophora retorta (ADU, A26877). F. Secondary and tertiary 
axes and laterals. G. Receptacles. H. Cystophora siliquosa (ADU, A28 J 2). 
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with few to numerous simple or branched ramuli; ramuli 1-2(-3) cm long, 0.3-0.6 mm in 
diameter, terete to slightly compressed, straight to undulate. Vesicles usually numerous, 
occasionally absent, replacing the basal ramulus of a lateral, petiolate. subspherical. 3-7 
(-10) mm in diameter, mutic. 

Reproduction. Thalli monoecious. Receptacles (Fig. 149A) mostly simple. slightly com
pressed, more or less linear, 1-3 em long and 1-1.5(-2) mm broad, usually with a sterile apical 
awn. Conceptacles bisexual or unisexual (then receptacles bisexual), adjacent, with ostioles in 
two marginal rows, with simple paraphyses; oogonia sessile, subspherical to ovoid, 100-150 j.tm 
long and 80-100 j.tm in diameter; antheridia sessile or on branched paraphyses, ovoid, 20-35 j.tm 
long and 14-16 j.tm in diameter. 

Tvpe from Robe, S. Aust. (Nizamuddin & Womers/ey, 16,iv.1959); holotype in ADU. A23980. 

Distribution: From Elliston. S. Aust. to Wilsons Prom., Vic., and around Tasmania. 
New Zealand (Wellington South). 

Selected specimens: Elliston, S. AusL 5 m deep near Salmon Point (Shepherd, 13.v.1971: 
ADU, A38627). Port Elliot, S. AU5t., drift (Womersley, 17.x.1948; ADU, A9409). Seal Beach. 
Kangaroo I., S. Aust.. drift UFomersley. 2I.viii.1963: ADU. A26738). Pennington Bay. Kan
garoo I.. drift (Womersley. 30.1.1946; ADU. A3021). Robe, S. Aus!.. upper sublittoral pools 
near jetty (Womersley, 16.xii.1986; ADU, A57318-"Marine Algae of southern Australia" No. 
278). Peterborough. Vic .. drift (Pope & Bennelt, 17.viii.1949: ADU, AI2162). Point Road
knight, Vic., drift (Womersley, 6. vi.1953; ADU. A 18800). Leonard Bay. Wilsons Prom .. Vic. 
(Sansom, 6.viii.1962; MELU, 311). Low Head. Tamar Est.. Tas .. 4-12 m deep (Perrin, Aug. 
1948; ADU. A9309). Nine Pin Point, D'Entrecasteaux Ch .. Tas., 2 m deep (Rogers, July 1985: 
ADU, A56708). 

The confusion concerning this and related taxa was discussed by Womersley (1964, p. 
87). C. congesta is common in the upper sublittoral on rough-water coasts of South Australia 
and Victoria. and is characterised by the robust axes with side ridges extending up from the 
secondary axes, the densely tufted, relatively short and fairly straight receptacles, and the 
subspherical vesicles. On Tasmanian coasts it is less common and more difficult to separate 
from C. retro./lcxa. 

20. Cystophora retronexa (Labillardiere) J. Agardh 1848: 242: 1896: 49. Lindauer el al. 1961: 
299, pI. 70, upper. Womersley 1964: 89, figs 31.32, pI. 10 fig. 2. 
FUClIS relroflexlls Labillardiere 1806: 113, pI. 260. 

FIGS 1321, 1468, 1498,C 
Thallus (Fig. 146B) medium to dark brown, 0.5-1.5(-2) m long, with the primary axe~ 

bearing alternate. fairly openly branched laterals and secondary axes. Hold/ast discoid-conical. 
0.5-1.5 em across, with a single, short, subterete, stipe: epilithic. Primal'.\' axes compressed. 
3-10 mm broad below and 1-3 mm thick, 2-5 mm broad above, narrow edged, usually fairly 
straight, with branching from the faee of the axis; lower parts often denuded, with prominent 
residues 1-3 mm long, 1-5 mm apart; secondary axes usually retroflex. often with broad basal 
wings (but sometimes attached centrally to the primary axes), usually short (occasionally 
developing into long axes). Laterals (Fig. 149B,C) 2-8 em long, usually irregularly radially 
branched (rarely subtristichous or subdistichous). with simple or branched, subterete. ramuli 
2-4 cm long and 0.3-0.8 mm in diameter. straight to slightly undulate. Vesicles sparse to 
numerous. ovoid to subsphericaL replacing basal one or two ramuli of laterals, petiolate. 
mutic, 4-10 mm long and 3-6 mm broad. 

R.eprodllclioll. Thalli monoecious. Receptacles (Fig. 149C) usually simple, relativt'ly stout. 
compressed. 2-5(-6) em long and 1-2(-2.5) mm broad, smooth to slightly torulose when fresh. 
drying with torulose margins, apex attenuate. Conceptacles (Fig. 1321) bisexual. usually adja
cent. with two rows of ostioles along the margins. with simple paraphyses: oogonia sessile. 
ovoid, 80-100 j.tm long and 50-80 lim in diameter; antheridia on branched paraphyses, elon
gate-ovoid. 18-26 lim long and 8-12 lim in diameter. 

Tl'fJc from 'Tape van Dicmen" (S.E. Tasmania): in Fl. 
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f'ig. 146. A. Cl'sfophora congesfa (ADU, A23980, holotype), B. C)'s/ophora re/ro/lexa (ADU, AI6391), 
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Distribution: From Victor Harbor and Kangaroo I., S. Aust. around Victoria and Tasmania 
to Bondi, N.S.W. 

New Zealand; Chatham Is, Auckland Is. 

Selected specimens: Victor Harbor, S. Aust., drift (Womersle.v, 2.x.1963; ADU, A26793). 
Vivonne Bay, Kangaroo I., S. Aust., drift (Womersley, 2I.viii.1963; ADU, A26787). American 
R. inlet, Kangaroo I., S. Aust., drift (Womersley, 2.vi.1947; ADU, A5716). Brighton beach, 
Port Phillip, Vic., drift (Womersley, 29.v.1948; ADU, A8345). MalJacoota Point, Vic., upper 
sublittoral (Womersley, 12.xi.1982; ADU, A55345). Boat Harbour Point, N. Tas., in mid 
eulittoral pool (Womersley, 16.x.1982; ADU, A55755). Bombay Rock, Tamar Est., Tas., upper 
sublittoral (Womersley, 27.i.1949; ADU, A10354). Cape Sorell, Tas., in deep pools (Bennett, 
4.ii.1955; ADU, A20593). Louisville, Prosser Bay, Tas., sublittoral (Olsen, 2.xi.1963; ADU, 
A26896). Marion Bay, Tas., drift (Higinbotham, 27.x.\963; ADU, A26883). Stewarts Bay (N. 
point), Port Arthur, Tas., 1 m deep (McGeary-Brown, 29.x.1986; ADU, A57386) and sublittoral 
(Cribb, 22.vi.1950; ADU, AI6391). Great Taylor Bay, Bruny I., Tas., 2-7 m deep (Shepherd, 
7.ii.1970; ADU, A35554). Eden, N.S.W., upper sublittoral pools (Womersley, 12.viii.1959; 
ADU, A23122). Hyams Beach, Jervis Bay, N.S. W., upper sublittoral pools (Womersley, 16,i.1964; 
ADU, A27450). Cronulla, N.S.W. (Levring, 13.xi.1947; ADU, A56006). 

C relrojlexa is essentially an eastern species, characterised by the fairly open branching 
with irregularly branched laterals, the vesicles, and the long, compressed, slightly torulose 
receptacles. In Tasmania it is common from low tide level to 12 m deep, with plants reaching 
2 m long in shallow, protected, waters. At the western end of its range in South Australia, 
plants are recognisable with more difficulty, especially if not well developed and fertile. On 
the south-west coast of Western Australia, plants occur which also may be referable to C 
retrojlexa [e.g. Cowaramup, W. Aust., drift (Gordon, 16.xi.1968; ADU, A33127)]. These have 
receptacles similar to C. relrojlexa but branching similar to C. harvey;. The CyslOphora species 
in this region need further study. • 

21. Cystopbora eymodoceae Womersley & Nizamuddin ex Womersley 1964: 94, fig. 37, pI. 12 
fig. 2. 

FIGS 147A, 149D 
Thallus (Fig. 147 A) medium brown, 20-80(-100) cm long, lax and relatively slender. 

Holdjasl surrounding the stem of Amphibolis antarctica for a length of 0.5-1 cm; epiphytic. 
Primar}, axes compressed, 2-6(-8) mm broad and 1-1.5 mm thick with thinner edges, fairly 
straight, tapering only slightly to near their apices, alternately distichously branched from the 
face of the axis; lowest parts denuded in older plants, with small branch residues 2-3 mm 
long; secondary axes frequent, 1-3 cm apart, 5-25 cm long, not or slightly retroflex; tertiary 
axes occasional, 2-5 cm long. Laterals 2-6 cm long, alternately branched one to several times, 
irregularly to subdistichously, with slender, terete, ramuli 2-6 cm long and 200-500 I'm in 
diameter. Vesicles usually numerous, replacing the lower 1-3 ramuli of laterals, elongate
ovoid, occasionally subspherical, 3-7(-10) mm long and (1-)2-4(-5) mm in diameter, pedicel
late, apiculate to rounded at their apex. 

Reproduction. Thalli monoeeious. Receptacles (Fig. 149D) simple or branched, 2-4(-8) ern 
long, rarely surmounting a vesicle, with mostly irregularly and distantly scattered conceptacles, 
often in opposite pairs, 0.5-1 mm in diameter at conceptacles. Conceptacles bisexual, ostioles 
opposite and more or less in two rows, with simple paraphyses; oogonia sessile, ovoid, 
80-110 I'm long and 50-65 I'm in diameter; antheridia on branched paraphyses, elongate
ovoid, 16-26 I'm long and 8-12 I'm in diameter. 

Type from Dutton Beach, Portland Bay, Vic. ,Nizamuddin & Womersle}', 13.iv.1959); holo
type in ADU, A23981-isotypes distributed as "Marine Algae of southern Australia" No. 54. 

Distribution: Only known from the type locality and Port Phillip, Vic. 

Selected specimens: The type. Dutton Beach, Portland Bay, Vic., drift on Amphibolis 
antarctica (Beauglehole, 8.vii.1951 and 6,iv.1963; ADU, A21801 and ADU, A26529 resp.). 
Port Phillip, Vie (MEL, 400). 
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Fig. 147. A. Cyslophora cymodoceae (ADU, A23981, ho!otype). B. Cystophora subfarcinala (ADU, 
AS73l7). 
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C. cpmodoceae is the only species of Cpstophora occurring only epiphytically and appears 
largely restricted to Portland Bay, Victoria. Apart from the habit. it is characterised by the 
relatively slender axes and elongate-ovoid, often apiculate, vesicles. 

22. Cystophora subfarcinata (Mertens) J. Agardh 1848: 240: 1896: 47. Nizamuddin I 964c: 42-
63. Womersley 1964: 95, figs 38-40, pI. 13. 
Fucus sub/arcinatus Mertens 1819: 184. 

FIGS 147B, 149E-G 

Thallus (Fig. 147B) medium to dark brown, young plants often light brown, 20-80 em 
(-2 m) long, with primary and often long secondary axes bearing dense, lateral, tufts of ramuli. 
Hold/as! discoid-conical, 3-12 mm across, with a single, short, subterete stipe; epilithic. 
Prirnarp axes compressed, 2-7 mm broad and 1-2(-3) mm thick, with narrow edges, slightly 
flexuous, distichously branched from the face with dense, usually short, secondary axes 
(1-)2-8 cm long; secondary (and tertiary) axes slightly retroflex, densely and distichously 
branched, often basally denuded with short, close-set residues. Laterals (Fig. 149E-G) simple 
to (usually) irregularly alternately branched, not in one plane; ramuli terete, simple or branched, 
(0.5-)1-3 em long and 0.4-0.7 mm in diameter. Vesicles absent (in rough-water forms) or 
present (Fig. 149F,G) and usually abundant, replacing the basal ramulus of a lateral, petiolate, 
elongate-ovoid to subspherical, mutie, 2-4(-6) mm long, 2-3(-4) mm in diameter. 

Reproduction. Thalli monoecious. Receptacles (Fig. 149E-G) simple or often branched, 
(0.5-) 1-3( -5) em long, 1-2 mm thick at conceptacles, with prominent, swollen, irregularly 
placed conceptacles, often a few near the base more or less in two rows, usually with sterile 
tissue between the conceptacles and a prominent sterile awn. Conceptacles bisexual or occa
sionally unisexual, with ostioles scattered or in two rows near the base, with simple paraphyses; 
oogonia sessile, ovoid, 80- 120 j.lm long and 50-70 JIm in diameter; antheridia sessile or on 
branched paraphyses, ovoid, 25-35 #tm long and 14-16 j.lm in diameter. 

Type from Tasmania; fragments in LD. 

Distribution: From Niekol Bay, W. Aust. to Wilsons Prom., Vic. and around Tasmania. 

Selected specimens: Nickol Bay, W. Aust. (1880; Herb. Sonder, MEL, 397/398). Middleton 
Beach, Albany, W. Aust., drift (Levring, 3.vii.1948; ADU, A56091). Belinda Beach, Middle I., 
Recherche Arch., W. Aust., uppermost sublittoral (Trudgen 834, 23.xi.1973; ADU, A51688 
and PERTH). Pearson I., S. Aust., upper sublittoral (Edmonds, 16.1i.l960; ADU, A2448 I ). 
Venus Bay, S. Aust., sublittoral fringe (Womersley, 12.ii.1954; ADU, A I 9507). Snapper Point, 
Port Lincoln, S. Aust., 2-3 m deep (Baldock, l.i.1964; ADU, A27098). Aldinga, S. Aust., upper 
sublittoral pools (Shepley, 4.iv.1954; ADU, A20249). American R. inlet, Kangaroo I., S. Aust., 
drift (Womerslep, 2.vi.1947; ADU, A5719). Pennington Bay, Kangaroo I., S. Aust., low 
eulittoral (Womersley, 4.i.1948; ADU, A655l). Robe, S. Aust., upper sublittoral pools (Worn
ersley, 15.iii.1955; ADU, AI9876 and 16.xii.1986; ADU, A57317-"Marine Algae of southern 
Australia" No. 277). Cape Otway, Vic., upper sublittoral pools (Womers/ep, 14.v.1982; ADU, 
A55536). Sorrento, Vic., upper sublittoral pools, ocean beach (Womerslep, 2.vi.1953; ADU, 
AI8816). Walkerville, Vic., upper sublittoral pools (Sinkora A2128, 2.iii.I975; ADlJ, A48539). 
Rocky Cape, N.W. Tas., lower eulittoral pools (Wornersley, l7.x.1982; ADU, A5555 I). Coles 
Bay, Tas., upper sublittoral pools (Womersley, 4.xi.l982; ADU, A56222). Louisville, Prosser 
Bay, Tas., upper sublittoral (Olsen, 9.iii.1964; ADU, A27461). 

C. sub/arcinata is probably the commonest species of Cystophora on southern Australian 
coasts, in shallow water (to about 5 m deep) under conditions of strong to moderate wave 
action; vesicles are not formed on plants on rough-water coasts. It is characterised by the 
habit, the short, tufted, secondary or tertiary axes and laterals, and the swollen conceptacles 
scattered irregularly along the receptacles which typically have a sterile terminal awn. 
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Fig. 148. A. Cystophora cuspidata (ADU, AI3445). B. Platythalia querci/olia (ADU, A50950). 



402 CYSTOSEIRACEAE Plalythalia 

23. Cystophora cuspidata J. Agardh 1896: 48. Womers1ey 1964: 97, fig. 4 L pI. 14 fig. I. 

FIGS 148A, 149H 
Thallus (Fig. l48A) medium to dark brown, 20-60 em long. with primary axes bearing 

dense tufts of secondary axes or laterals. Holdfast discoid-conical, 0.5-1 cm across; epilithic. 
Primary axes compressed, 3-6 mm broad and 1-2 mm thick, fairly straight, alternately 
distichously branched from the face with short (occasionally to 25 cm long), slightly retroflex, 
often basally denuded secondary axes; tertiary axes usually remaining short. Laterals 2-4 em 
long. simple or usually irregularly alternately (sometimes subdistichously) and closely branched; 
ramuli simple or occasionally branched, 1-6 em long and 0.5-1 mm in diameter. Vesicles 
absent. 

Reproduction. Thalli monoecious. Receptacles (Fig. 149H) simple or branched, (1-)2-6 
(-8) cm long, with prominent swollen conceptacles closely arranged in 2 or 3 rows in the basal 
half or more of the receptacle (then 1.5-4 mm broad), above more distantly scattered with 
intervening sterile regions and a terminal awn. Conceptacles bisexual, with ostioles in rows in 
lower part, more scattered above, with simple paraphyses; oogonia sessile, ovoid, 80-120 ~m 
long and 45-75 ~m in diameter; antheridia on branched paraphyses, elongate-ovoid. 20-28 ttm 
long and I 0-12 ~m in diameter. 

Type from Encounter Bay, S. Aust.; in Herb. Agardh, LD, 1130. 

Distribution: From Point Sinclair, S. Aust. to Port Phillip, Vic., and N.E. Tas. 

Selected specimens: Point Sinclair, S. Aust., uppermost sublittoral pools (Womersley, 25.1.1951; 
ADU, AI3896). Elliston, S. Aust., drift (Womersley, 13.i.1951; ADU, AI3445). Victor Harbor, 
S. Aust., drift (Womersley, 22.iv.1951; ADU, A15516). Port Elliot, S. Aust., drift (Womersley, 
10.viii.1957; ADU. A21084). Warrnambool, Vic., low eulittoral pools (Pope & Bennett, 
16.viii.1949; ADU, A12118). Brighton Beach, Port Phillip, Vic., drift (Womersley, 29.v.1948; 
ADU, A8344). Eddystone Point, N.E. Tas., lower eulittoral pool (Bennett, 20.vi.1954; ADU, 
AI9809). 

C. cuspidata is closely related to C. subfarcinata, and may be only a form of the latter 
with particularly well developed receptacles with conceptacJes adjacent and in 2 or 3 rows. 

Genus PLATYTHALIA Sonder 1845: 51 

Thallus usually 20-80 cm long, with several axes from a stoloniferous, branched, holdfast. 
Axes flat, complanately and alternately pinnately branched, straight to slightly flexuous. 
becoming denuded below. Laterals simple to basally or pinnately branched, compressed to 
flat, lying in the same plane as the axis or becoming basally twisted, basally constricted and 
tapering above, costate or ecostate, relatively thick, entire or with coarse marginal spines. 
Vesicles absent. Growth by an apical cell in an apical depression. Structure of a medulla of 
elongate cells with few or no hyphae and a cortex of isodiametric cells with a surface 
meristoderm. 

Reproduction. Thalli dioecious. Receptacles developed from the whole or upper parts of 
the laterals, compressed to flat, with conceptacles either marginal or scattered; ostioles marginal 
or displaced slightly, or scattered over the surface; conceptacles unisexual, oogonia with a 
single egg. 

Lectotype species: P. quercifolia (R. Brown ex Turner) Sonder. 

Platythalia includes the two southern Australian species, and probably also P. brandegeei 
(Setchell & Gardner) Womersley (1964, p. 104) from Gaudalupe I. The genus is characterised 
by its stoloniferous holdfast with several erect, complanately branched, axes, pinnate branching 
of the relatively thick and robust thallus, and the marginal or scattered conceptacles. 

P. brandegeei was placed in a new genus Stolonophora by Nizamuddin (1969), being 
characterised by a stoloniferous hold fast, monopodial and compressed flexuous axes, and 
lateral branches of limited growth. All these features are found in the two Australian species 
of Platythalia, and there seems no reason to segregate P. brandegeei in a separate genus. The 
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Fig. 149. Receptacles of species of Cystophora. A. CyslOphora congesta (ADU, A26738). A lateral with 
receptacles and a vesicle. B,C. Cystophora retroflexa (B, ADU, A26787; C, ADU, A26883). B. A 
secondary axis and laterals. C. A lateral with receptacles and a vesicle. D. CyslOphora cymodoceae 
(ADU, A23981, holotype). A lateral and ramuli with vesicles. E-G. Cystophora subjarcinala (E, ADU, 
A6551; F. ADU, A5719; G, ADU, AI9876). E. Laterals of the e-vesiculate form. F. Loosely branched 
laterals with vesicles. G. Much branched lateral with basal vesicles. H. CyslOphora cuspidata (ADU, 
A21084). 
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lattcr is c10scly similar to P. angusl(folia, both having marginal to sub-marginal conceptaclcs 
and ostioles, whereas P. querc({olia has scattered conceptacles with ostioles on the flat surfaces 
of the receptacles. This latter difference, however, is scarcely of generic significance since the 
ostioles of P. angusllfolia are often displaced towards the flat surfaces. 

KEY TO SPECIES OF PLATYTHALIA 

1. Laterals 4-10 mm broad, with well developed coarse marginal spines 2-5(-10) mm long 
I. P. querc(fi)/ia 

1. Laterals (1-)2-3(-4) mm broad, linear, without marginal spines 2. P. anguslifolia 

1. Platythalia quercifolia (R. Brown ex Turner) Sander 1845: 51; 1846: 158. Gruber 1896: 24, 
pI. 7 figs 6,7. Womersley 1967: 256. 
Fuetls querci/ofius R. Brown ex Turner 1811: 38, pI. 151. 
Carpogfossum querq{olium (R. Brown) J. Agardh 1848: 193. Harvey 1858, pI. 43. 

FIGS 1488. 155A 
Thallus (Fig. 148B) dark brown, 15-80 cm long, with one to a few essentially complanately 

branched axes from the holdfast. Holdfasl stoloniferous, 0.5-2 cm across: epilithic. Axes flat, 
alternately pinnately branched and relatively straight, becoming denuded below, 3-6 mm 
broad and 0.5-1 mm thick, with marginal laterals (0.5-)1-2 em apart. Laterals (Fig. 155A) 
lying in the same plane as the axis but often basally twisted, simple or basally branched, 
(2-)4-10(-15) cm long and 4-10 mm broad. becoming slightly costate, basally constricted and 
tapering above, with well developed, subopposite to alternate, coarse marginal spines 
2-5(-10) mm long. Structure of a medulla of elongate cells without rhizoids and a cortex of 
isodiametrie cells with a surface phaeoplastic meristoderm. 

Reproduction. Thalli dioecious. Receptacles (Fig. 155A) developed from upper parts or 
the whole of the laterals. Conceptacles scattered, with surface ostioles. unisexual; oogonia 
sessile, ovoid, 100-130 lim long and 80-100 lim in diameter, with simple paraphyses; anther
idia on branched paraphyses, ovoid, 30-40 lim long and 10-16 lim in diameter. 

Tl'PC from "South coast. New Holl." (probably from King George Sound, W. Aus!.): in BM. 

Dislrihwion: From Geraldton (De Toni & Forti 1923, p. 71) to the Recherche Archipelago. 
W. Aus!. 

.)'elected specimens: Kitson Point. Rottnest I., W. Aus!., 1.5 m deep (Engler & Clarke, 
6.ix.1979: ADU, A51145). Hamelin Bay, W. Aus!., drift (Womersley, J.ix.1979: ADU, A50608). 
Cosy Corner, Torbay Head, W. Aus\., drift (Mitchell, 28.ix.l966; ADU, A30788). Point 
Valliant, Two People Bay, W. Aust.. drift (Womerslev, 30.viii.1979; ADU, A50950-"Marine 
Algae of southern Australia" No. 198). Cave Islet. Recherche Arch .. W. Aus\., in roek pool 
(Willis, 20.xi.1950: ADU, A 15869). 

P. qllcrClfillw is a distinctive alga, with its relatively broad. spinous-margined, laterals. 

2. Platythalia angustifolia Sonder 1845: 5 I: 1846: 158. Gruber 1896: 24, pI. 7 figs 4.5. Harvey 
1860: pI. 128. Womersley 1967: 256. 
CarpoglossulIl angust(foliuln (Sonder) J. Agardh 1848: 194. Harvey 1860: pI. 128. 

FIGS 150A. 1558 
Thilllus (Fig. 150A) dark brown. 20-80 em long, with several eomplanately branched axes 

from the hold fast. Hold(ast discoid-conical. soon becoming irregularly stoloniferous. 1-3 cm 
across: epilithic. Axes compressed, alternately pinnately branched, slightly flexuous. becoming 
denuded and relatively straight below. (2-)3-4(-5) mm broad and (0.5-)1-2 mm thick, with 
laterals 0.5-1 cm apart. Laterals (Fig. 1558) simple to alternately pinnate. 1.5-4 em long and 
( 1-)2-3( -4) mm broad, basally constricted. entire. I inear to lanceolatc. with a slight costa. 
StmCll/re of a medulla of elongate cells with few hyphae. and a cortex of isodiamctric cells 
with a surface phaeoplastic merislodcrm. 

Reproduction. Thalli dioeeious. Receptacles (Fig. I 55B) developed from branches of upper 
laterals, simple or branched. (1-)2-4 cm long and (1-) 1.5-3(-4) mm broad. Conceptacles in 
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f'ig. 150. A. Plall'lhalia angustjfiJ/ia (ADU, A51371). B. Carpog/oSSl/1Il col/tIl/ells (ADU. A57J13j. 
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two rows with marginal or submarginal ostioles. unisexual; oogonia sessile, ovoid, 120-180 Ilm 
long and 60-100 Ilm in diameter, with simple paraphyses; antheridia sessile or on branched 
paraphyses, ovoid, 25-30 ~m long and 10-15 ~m in diameter. 

Type from (probably) near Fremantle, W. Aust. (Preiss); in MEL, 18803. 

Distribution: From Flat Rocks, 40 km S. of Geraldton, to Cape Riche, W. Aust. 

Selected specimens: Flat Rocks, approx. 40 km S. of Geraldton, W. Ausl., drift (Mitchell, 
17.ix.1966; ADU, A30988). Port Denison, W. Aust., drift (Woelkerling, 8.xi.1968; ADU, 
A33158). Point Piquet, Cape Naturaliste, W. Ausl., uppermost sublittoral (Womersley, 2.ix.1979; 
ADU, A51371-"Marine Algae of southern Australia" No. 58b). Flinders Bay, Augusta, W. 
Ausl., drift (Womersley, l.ix.1979; ADU, A50635-"Marine Algae of southern Australia" No. 
58c). Nanarup, E. of Albany, W. Ausl., upper sublittoral (Parsons, 19.xi.1968; ADU, A33989-
"Marine Algae of southern Australia" No. 58). Cape Riche, W. Aust. (Harvey). 

The ostioles in P. angustifolia are often slightly displaced from a strictly marginal position, 
though not usually to the extent shown by Harvey (1860, pI. 128, fig. 2). 

Genus CARPOGLOSSUM Kuetzing 1843: 352 

Thallus usually 30-100 cm long, robust, complanately branched, with a short, single stipe 
and one to a few primary and secondary branches bearing from their margins alternate laterals; 
holdfast discoid-conical. Primary (and secondary) branches relatively thick, mostly 4-15 mm 
broad and 1-2(-3) mm thick, smooth-surfaced, margins entire. Laterals simple, basally con
stricted and usually with broad apices, linear to lanceolate or oblanceolate, entire, mostly 
5-15 em long and 6-15 mm broad; vesicles absent. Growth from a three-sided apical cell. 
Structure of a central medulla with rhizoids and a cortex of isodiametric cells, increasing in 
thickness from the surface meristoderm. 

Reproduction. Receptacles developed from laterals, with densely scattered conceptacles 
over the surface but with a sterile margin, smooth surfaced; conceptacles bisexual, oogonia 
with a single egg. 

Type and only species: C. confluens (R. Brown ex Turner) Kuetzing. 

This monotypic genus is endemic to southern Australia. It is most closely related to 
Myriodesma, differing in the much thicker thallus and the single, simple, stipe. 

Carpoglossum confiueRs (R. Brown ex Turner) Kuetzing 1843: 352; 1860: 8, pI. 18. Harvey 
1860: pI. 159. Nizamuddin 1964a: 415, pis 71,72. Womersley 1967: 253. 
Fucus confluens R. Brown ex Turner 1811: 16, pI. 141. 

FIG. 1508 
Thallus (Fig.150B) dark brown, often medium brown above, 30-100cm(-2 m) long, 

complanately branched, with a single, short, subterete to compressed stipe bearing primary 
and secondary branches with alternate, simple, flat, laterals. Holdfast discoid-conical, 5-10 
mm across, with a subterete stipe 2-3 mm in diameter; epilithic. Primary branches (and 
secondary branches) (3-)5-15(-20) mm broad, 1-2(-3) mm thick centrally, less marginally, 
vaguely costate, bearing from their margins alternate laterals usually 1-2(-3) cm apart. Laterals 
simple (early developed ones becoming secondary branches), basally constricted and with 
broad, rounded apices, linear to lanceolate or oblanceolate, 2-20 cm long, (3-)4-15( -20) mm 
broad and 1-2 mm thick, often lost from lower thallus. Growth from a three-sided apical cell 
in an apical depression. Structure with a central medulla of elongate cells and hyphae, and a 
cortex of isodiametric cells with a surface meristoderm increasing the cortex; outer cells 
densely phaeoplastic. 

Reproduction. Thalli monoecious. Receptacles developed from laterals with densely scat
tered conceptacles over the surface but with a sterile margin. ConceptacIes bisexual, with or 
without a slight basal columella bearing an antheridial tuft; oogonia sessile, ovoid, 100-170 /-tm 
long and 50-80/-tm in diameter; antheridia on much-branched paraphyses, elongate-ovoid, 
25-40 ~m long and 8-15 ~m in diameter. 
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Fig. 151. A. Myriodesma leptophJlllum (ADU, A57326). B. MJlriodesma serrulatum (ADU, A51221). 
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Type from Port Dalrymple (Tamar Est. mouth), Tas; in BM. 

Distribution: From Elliston, S. Aust. to Walkerville, Vic., and around Tasmania, from 2 to 
40 m deep. 

Selected specimens: Elliston, S. Aust., 28 m deep (Shepherd, 23.x.1970; ADU, A37449). 
Wanna, S. Aust., drift (Womersley, 19.ii.1959; ADU, A22349). Pennington Bay, Kangaroo I., 
S. Aust., drift (Womersley, 4.i.1948; ADU, A6431). Robe, S. Aust., drift (Womersley, 16.xii.1986; 
ADU, A57323-H Marine Algae of southern Australia" No. 281). Point Road~night, Vic., drift 
(Womersley, 6.vi.1953; ADU, AI8798). Walkerville, Vic., drift (Sinkora A2380, 23.ii.1978; 
ADU, A53572). Greens Beach, N. Tas., drift (Womersley, 9.xi.1982; ADU, A55570). Great 
Taylor Bay, Bruny I., Tas., 6 m deep (Shepherd, 7.ii.1970; ADU, A35518). Lady Bay, Southport, 
Tas., 3-5 m deep (A. Brown & Womersley, 28.x.1982; ADU, A56498). 

Specimens from the west coast of South Australia are relatively slender with branches 
3-4 mm broad, compared to 10-15(-20) mm broad in the eastern part of the range. Carpo
glossum was recorded by De Toni & Forti (1923, p. 71) from Geraldton, W. Aust., but this 
record is most unlikely. 

Genus MYRIODESMA Decaisne 1841: 148 

Thallus 15-60 em long, complanately branched, with a subdichotomous, terete to com
pressed, perennial stipe bearing (1-)2-3 elongate, flat, simple or usually laterally branched, 
annual fronds, linear, entire or with spinous margins. Holdfast discoid-conical or divided; 
epilithic. Fronds 10-50 em long, 2-20 mm broad, flat to strongly undulate, with or without a 
prominent midrib, wings relatively thin, margin with few to many spinous teeth, apices 
rounded. Vesicles absent. Growth from a single, three-sided, apical cell in an apical depression. 
Structure of a central medulla and a cortex of isodiametric cells with a surface meristoderm 
in the branched stipe, with a similar cortex but an inactive meristoderm and slight medulla 
in the annual fronds. 

Reproduction. Conceptacles scattered over the wings of the annual fronds, bisexual, with 
a basal tuft of phaeophycean hairs. Oogonia with a single egg. 

Type species: M. serrulatum (Lamouroux) Endlicher. 

An Australian genus of eight species (Nizamuddin & Womersley 1964), with 7 species on 
southern Australian coasts and M. peronii Nizamuddin & Womersley on the west coast of 
Western Australia. 

Myriodesma is characterised by the subdichotomous, perennial stipe, each branch of 
which forms usually 2-3 flat, pinnate, fronds each season, with the basal \-4 em of the midrib 
remaining and thickening to later produce apically 2-3 more annual fronds. The fronds of 
most species are relatively thin and have a prominent midrib, at least in their lower parts. 

KEY TO SPECIES OF MYRIODESMA 

I. Branches of annual fronds usually less than 1.5 mm broad, midrib absent or slight, with 
a single, irregular, row of conceptacles on each side . I. M. leptophyllum 

I. Branches of annual fronds usually over 2 mm broad, midrib distinct, with two irregular 
rows or numerous scattered conceptacles ....... 2 

2. Branches of fronds usually 2-4 mm broad 
2. Branches of fronds mostly over 4 mm broad 

3 
.... 4 

3. Branches of fronds strongly serrate throughout, with a single irregular line of conceptacles 
on each side of the midrib 2. M. serrulatum 

3. Branches of fronds entire or irregularly serrate, conceptacles scattered over upper 
branches .... 3. M. integrzfolium 
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Fig. 152. l~Jvriodesma integr!{olium A. Slender form (ADU, A55572). B. Broader form (ADU, A37640). 
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4. Holdfast divided; annual fronds regularly bipinnate, flat, over 700/-Lm and 20 cells 
thick, with the terminal segments becoming fertile. , . , .... 4. M. harveyanum 

4. Holdfast discoid-conical; annual fronds irregularly pinnate (or bipinnate), flat or 
convolute, less than 600/-Lm and 12 cells thick, with the terminal segments or whole 
laterals becoming fertile . . . . . . .. , .. , . . . , , . 5 

5. Branches usually less than 1 cm broad, serrate; colour light brown, branches membranous, 
slightly convolute. . .. 5. M. tuberosum 

5. Branches usually over 1 cm broad, entire or coarsely serrate; colour dark brown, some-
what cartilaginous. , , , . , ... , .. , , ..... , . , . , . , .... , . , ,6 

6. Branches (0.7-)1-2.5(-4)cm broad, usually coarsely serrate, especially 
above , , , ' , , , , , ' , , , , , , . , 6. M. quercifolium 

6. Branches (0.6-)1-2 cm broad, entire .... , , . , . , .. , , .... , , ' . , , 7. M. calophyllum 

1. Myriodesma leptophyllum J. Agardh 1890: 6. Nizamuddin & Womers!ey 1967: 375, pis 
69A, 73 fig.1. 
Scaenophora australis J. Agardh 1899: 155. 

FIGS ISlA, lSSC 
Thallus (Fig. 151A) medium to dark brown, 10-30 cm long, with 2-3 more or less 

complanately branched fronds from each branch of the stipe. Hold/ast discoid-conical, 3-10 
mm across; epilithic. Stipe 5-15 cm long, irregularly branched at intervals of 2-10 cm, each 
1-3.5 mm in diameter, thickening by meristoderrn activity. Fronds 3-20 ern long, pinnate 
becoming bipinnate, laterals sub-opposite below, alternate above, compressed, linear, entire, 
0.5-1.5 mm broad; midrib absent or slight. Structure of fronds 300-400 /-Lm and 10-15 cells 
thick, with a slight medulla of elongate cells and hyphae, and a cortex of isodiametric cells 
with an inactive surface meristoderm of short cells. 

Reproduction. Thalli monoecious. Conceptacles in a single, occasionally double, irregular 
row on each side of the branches (Fig. I 55C), bisexual, with a dense basal tuft of phaeophycean 
hairs; oogonia sessile, ovoid but broad-based, 100-120/-Lm long and 50-80/-Lm in diameter; 
antheridia sessile or on short, branched, paraphyses, ovoid, 20-30/-Lm long and 8-12/-Lm in 
diameter. 

Type from Israelite Bay, W. Aust. (Brooks); in Herb. Agardh, LD, 2385. 

Distribution: From Israelite Bay, W. Aust. to Robe, S. Aust. 

Selected specimens: Near Isles of St Francis, S. Aust., 37 m deep (Symonds, 23.x.1973; 
ADU, A44247). Encounter Bay, S. Aust. (Hussey; Herb. Agardh, LD, 993). Robe, S. Aust., 
drift (Womers/ey, 16.xii.1986; ADU, A57326). 

M. leptophyllum is a rare but distinctive species, with slenderer fronds than any other 
species; however, relationships with slender forms of M. integri/olium need further study. 

2. Myriodesma serrulatum (Lamouroux) Decaisne 1841: 148. Harvey 1862: pI. 219. Nizamud
din & Womersley 1967: 376, pis 69B, 73 fig. 2. 
Dictyopteris serrulata Lamouroux 1813: 271, pI. II fig. 6. 

FIGS 1518, lSSD 
Thallus (Fig. 151 B) medium to dark brown, 15-30 cm long, with usually two complanately 

branched fronds from the branched stipe. Hold/ast discoid-conical; probably epilithic. Stipe 
2-18 cm long, with 1-4 di- or trichotomies at intervals of 1-6 ern, each (1-)2-3 mm in 
diameter. Fronds 10-25 cm long, irregularly pinnate with long, alternate, laterals (2-)3-6 
(-10) cm long, 2-4(·5) mm broad, linear but tapering above, coarsely and regularly serrate 
(Fig. 155D) along their length with teeth 1-1.5 mm long; denuded below; midrib present, 
inconspicous near apices. Structure of fronds 0.4-0.6 mm and 10-20 cells thick, with a medulla 
of elongate celJs in older parts and a cortex of isodiametric cells with a surface phaeoplastic 
meristoderm. 
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Fig. 153. A. Myriodesma harveyanum (ADU, A10576. holotype). B. Myriodesma tuberosum (ADU, 
A25427). 
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Reproduction. Thalli monoecious. Conceptacles prominent, conspicuously raised above 
the surface. forming an irregular line on each side of midrib (Fig, 155D), bisexual, with a 
basal group of phaeophycean hairs and also sterile. simple or once-branched paraphyses; 
oogonia sessile, ovoid, 90-140/-lm long and 60-80/.im in diameter; antheridia sessile or on 
branched paraphyses. elongate, 22-36/.im long and 8-15 /.im in diameter, 

Type from "Nouv, Holl"; in Herb, Lamouroux, CN, 

Distribution: From Port Denison to Cape Riche (Harvey), W, Aus!. 

Selected specimens: Port Denison, W, Aust" drift (Parsons, 8,xi.1968; ADU, A33157). ClifT 
Head. W. Aus!.. drift (Womersley, 18,ix.1979; ADU, A51221-"Marine Algae of southern 
Australia" No, 197). Flinders Bay, W. Aust., drift (Womersley, l.ix.1979; ADU. A50636). 
Point Valliant. Two People Bay. W. Aust.. 1-4 m deep (Clarke & Engler, 30.viii.1979; ADU, 
A50966). 

M. serrulalum is characterised by the regularly serrate fronds with an irregular line of 
prominent, raised, conceptacles on each side of the slight midrib. 

3. Myriodesma integrifoJium Harvey 1859b: 286. pI. 186. Nizamuddin 1962d: 68-73, figs 
1.4,7,8,9-14,37. Nizamuddin & Womersley 1967: 376, pis 70A, 73 fig, 3. 

FIGS 152, 155E 

Thallus (Fig. 152) medium to dark brown, (10-)20-40 em long, with 2-3 essentially 
complanately branched fronds from each branch of the stipe. Hold/ast discoid-conical, 2-10 
mm across; epilithic, Stipe 2-10 em long, with 1-5 di- or trichotomies at intervals of 2-6 em, 
each 1-3 mm in diameter. Fronds 15-30 em long, pinnate becoming bipinnate. alternately 
branched with branches 2-4(-5) mm broad, linear and usually serrate (Fig. 155E) at least 
above, occasionally almost entire, basally slightly constricted; midrib conspicuous below. 
inconspicuous above. Growth from a three-sided apical cell in an apical depression. Structure 
of fronds 300-400/.im and 8-12 cells thick, with a medulla of elongate cells and a cortex of 
isodiametric cells with an inactive surface meristoderm of short cells. 

Reproduclion. Thalli monoecious. Conceptacles densely scattered over upper branches 
(Fig. 155E), with a narrow sterile margin, bisexual, with a basal tuft of phaeophycean hairs; 
oogonia sessile, ovoid, 50-80/.im long and 40-S0 /.im in diameter; antheridia sessile or on 
branched paraphyses, elongate-ovoid, 20-35;.tm long and I 0-IS /.im in diameter, 

l~vpe from Georgetown, Tas, (Harvey); in Herb, Harvey, TCD. 

Distribution: From Cottesloe, W. Aust. to Western Port, Vic, (Garnet 1971, p. 94) and the 
north coast of Tasmania. 

Selected specimens: Cottesloe, W. Aust. (Lucas, Aug. 1928; Lucas Herb" NSW). Avoid Bay, 
S. Aust., drift (Womers!ey, 30.xi.l97S; ADU, A46826). Investigator Sir" S. Aust., 35°27'S. 
137° I7'E, 34 m deep (Watson, 20.i.1971; ADU. A39203). Tiparra Reef, Spencer Gulf, S. Aust.. 
5-6 m deep (Shepherd, 3I.x.1970; ADU, A37640). 5 km W, of Port Noarlunga, S. Aus!.. 21 
m deep (Ottawav, 8,xii.1980; ADU A52121). D'Estrees Bay, Kangaroo I.. S. Aust., drift 
(Watnersley, 23.viii,1963; ADU, A26794), Port Phillip. Vic., 6 m deep (A1acpherson, 13.x,]957; 
ADtJ, A21936). Crawfish Rock, Westernport Bay, Vic., 5-10 m deep (Watson, 29.viii.1971; 
ADU, A39378). Greens Beach, N. Tas., drift (Womersley, 9.xi.l982; ADU, A55572), Devon
port Tas .• drift (Womersfev, 23.x.1986; ADU, A57457). 

M. integr~rolium is essentially a deep water eastern species, drift specimens being not 
uncommon on South Australian. Victorian and N. Tasmanian coasts, The fronds are relatively 
narrow, vary greatly in degree of serrations, and have small, scattered, conceptacles. Some 
slender specimens approach M. leptophyllum, but are distinguished by their scattered concep
tacles. 
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Fig. ]54. A. Myriodesma quercifolium (ADU, A33718). B. Myriodesma calophyllum (ADC. A46823). 
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4. Myriodesma harveyanum Nizamuddin & Womersley 1967: 377, pis 70B, 73 fig. 4. 
M. lati/olium sensu Nizamuddin 1962d: 68-73, figs 2,5, 15-18,24,38,41-47,54. 

FIGS 153A, 156A,B 
Thallus (Fig. 153A) medium to dark brown, 15-30 em long, with several complanately 

branched fronds from the branched stipe. Hold/ast discoid-conical but split or lacerate, 5-15 
(-20) mm across; epilithic. Stipe 1-8 cm long, with 1-5 di- or trichotomies at intervals of 1-3 
(-4) em, each 2-4(-6) mm in diameter. Fronds 10-25 em long, pinnate, becoming bipinnate, 
alternately branched with lower branches 5-8(-10) mm broad and terminal branches (Fig. 
156A) 3-S mm broad, serrate, usually slightly constricted basally; midrib slight below, absent 
above. Growth from a three-sided apical cell in an apical depression. Structure of fronds 
0.7-\ mm and 20-30 cells thick, with a slender, central mequlla of elongate cells and a cortex 
of isodiametric cells with an inactive surface meristoderm of short cells. 

Reproduction. Thalli monoecious. Conceptacles (Fig. 156B) densely scattered over surface 
of terminal branches (Fig. I 56A), sparse in older parts, bisexual, with a broad basal tuft of 
phaeophycean hairs on a short columella; oogonia sessile, ovoid, 97-175 p.m long and 40-110 p.m 
in diameter; antheridia sessile or on branched paraphyses, elongate-ovoid, 24-42 p'm long and 
10-18 p.m in diameter. 

Type from Vivonne Bay, Kangaroo I., S. Ausl., in large eulittoral pool on S. side of Ellen 
Point (Womersley. 2.1.1949); holotype in ADU, AIOS76. 

Distribution: From the Isles of St Francis to Vivonne Bay, Kangaroo I., S. Ausl. 

Selected specimens: St Francis I., Isles ofSt Francis, S. Aust.. 2 m deep (Shepherd. 9.i.1971: 
ADU, A38121). Point Drummond, S. Ausl., upper sublittoral pools (Womersley, Il.i.1951; 
ADU, AI373S). Point 4 km N. of Cape Carnot, S. Aust., upper sublittoral pools (Womersley, 
9.i.1987; ADU, A57375). Wedge I., S. Aust., sublittoral fringe (Baldock, 29.xii.1963; ADU, 
A27262). Vivonne Bay, Kangaroo I., S. Aust., in large eulittoral pool (Womersley, l.i.1946; 
ADU, A3311). 

M. harveyanum appears to be restricted to the western coasts of South Australia, where 
it occurs at and just below low tide level (to 8 m deep) in strong water movement. It is 
characterised by the lacerate holdfast, regularly pinnate fronds with serrate pinnae, and its 
dimensions. 

5. Myriodesma tuberosum J. Agardh I 894b: 93. Nizamuddin & Womersley 1967: 378, pIs 
71B, 73 fig. 6. Yabu 1972: 2, pI. I figs 1,2,II,III. 

FIGS 153B, 156C 
Thallus (Fig. 153B) light to medium brown, 1O-2S cm long, with usually two complanately 

branched fronds from the branched stipe. Hold/ast discoid-conical, 4-8 mm across; epilithic. 
Stipe 2-10 cm long, with di- (or tri-)chotomies at intervals of 1-3 cm, each 1.5-2(-3) mm in 
diameter. Fronds 1 O-IS cm long, irregularly pinnate, with alternate branches 1-4 cm apart, 
6-12 mm broad in mid parts, 3-6 mm broad in laterals, upper parts prominently serrate (Fig. 
156C), less so below with slightly undulate margins, laterals not or slightly basally constricted; 
midrib present throughout, prominent below. Structure of fronds 300-500/-tm and 8-10 cells 
thick, with a slight central medulla and an inactive meristoderm. 

Reproduction. Thalli monoecious. Conceptacles scattered over terminal branches, prom
inent, bisexual, with a slight basal tuft of phaeophycean hairs; oogonia sessile, ovoid, 80-110 p.m 
long and 35-50/-tm in diameter; antheridia sessile or on branched paraphyses, elongate-ovoid, 
16-24 p.m long and 8-12 /-tm in diameter. 

Type from Eucla, W. Aus .. ; ho)otype in Herb. Agardh, LD, 2411; possible isotype in MEL, 
18847. 

Distribution: From Israelite Bay, W. Aust. to Port Elliot, S. Aust. 

Selected specimens: Israelite Bay, W. Ausl., 6 m deep (Kirkman, 8.xii.1981; ADU, AS6679). 
Off Eyre, W. Aust., 33°Ol'S, 126°29'E (Yabu, 23.xii.1965; ADU, A3063S). Investigator Str., 
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Fig. 155. A. Platythalia quercifolia (ADU, A30788). End of a lateral branch with scattered conceptacles. 
B. Platythalia angustifolia (ADU, A30988). Apex of a branch with laterals containing submarginal 
conceptac1es. C. Myriodesma leptophyllum (ADU, A57326). Upper branches with conceptacles. D. 
Myriodesma serrulatum (ADU, A51221). Upper branches with raised conceptacles. E. Myriodesma 
integrifolium (ADU, A57457). Upper branches with conceptacles. 
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S. Aust.. 33 m deep. 35°29'S, 137 0 17'E (Watson, 20.i.1971; ADU, A38548). Port Elliot, S. 
Aust., drift (Womers/ev, 26.xi.1961; ADll, A25427). 

M. IlIherosliln is a deep water species, apparently rare, characterised by its dimensions, 
midrib reaching the apices, serrate upper parts, and scattered conceptacles. 

6. Myriodesma quercifolium (Bory) J. Agardh 1848: 192; I 894b: 93. Nizamuddin & Womersley 
1967: 379, pis 72B, 73 fig.8. 
Lessonia querc(folia Bory 1826d: 322; 1828: 79. pI. 4. 
Myriodesma lat(folium Harvey 1855c: 534; 1858, pI. 24. J. Agardh 1894b: 92. 

FIGS 154A, 156D,E 
Thallus (Fig. 154A) medium to dark brown, 20-50 em long, with few to several com

planately branched fronds from the branched stipe. Holdfast discoid-conical, 3-8 mm across; 
epilithic. Stipe 8-15(-25) cm long, with 2-5 di- or trichotomies at intervals of 1-4(-8) cm, each 
2-5 mm in diameter. Fronds 15-30 cm long, irregularly alternately pinnate with laterals 2-6 cm 
apart, (0.7-)1-2.5(-4)cm broad, usually with coarsely serrate margins especially above, rarely 
with few or no serrations; scrrations with rounded ends; midrib conspicuous below, disap
pearing above. Structure of fronds 250-500 11m and mostly 8-10 cells thick, with a medulla 
of elongate cells and a cortex of isodiametric cells with an inactive phaeoplastic meristoderm. 

Reproduction. Thalli monoecious. Conceptacles (Fig. 156D.E) densely scattered over the 
fronds. bisexual. with a basal group of phaeophycean hairs becoming paraphyses; oogonia 
sessile, ovoid. 80-1401Im long and 40-65 [.Lm in diameter: antheridia mostly sessile, or on 
short branched paraphyses, elongate-ovoid, 20-30 [.Lm long and 6-10 [.Lm in diameter. 

I)/pe from Hdu Sud de Nouv. Holl." (Lesueur); in Herb. Bornet, PC 

Distribution: From Geraldton, W. Aust. to Port Elliot, S. Aust. 

Selected specimens: Geraldton, W. Aust. (Lucas, July 1928; in Herb. Lucas, NSW). Port 
Denison. W. Aust., drift (Wamers/ey, 31. viii.1947: ADU, A5868). Mandurah, W. Aust., drift 
(Wollaston, 4.ii.1957; ADll, A22246). Flinders Bay, W. Aust., drift (Womers/ey, l.ix.1979; 
ADU, A50637). Hopetoun, W. Aus!., drift (Gordon, 20.xi.I968; ADU, A34130). 16 km E. of 
Eucla, S. Aust., drift (Womers/e\', 3.ii.1954; ADll, 1'1.19256). Elliston, S. Aus! .. drift (Womersley, 
13.i.1951; ADU. AI3435). Pearson I., S. Aust., 48 m deep (Shepherd, 9.1.1969; ADU, A33718-
"Marine Algae of southern Australia", No. 57). Investigator Str., S. Aust., 34 m deep, 35°27'S, 
I3rITE (Watson, 20.1.1971; ADU, A39202). Seal Beach, Kangaroo I., S. Aust., drift (Wom· 
ers/ey. 24.1.1957; ADC, A20743). Port Elliot, S. Aust. (Alg. Muell., MEL, 18852). 

!vl. querc(folium is a deep water western species, characterised by the long, broad, prom
inently serrate laterals. Some W.Aust. specimens (e.g. ADll, A22246) are relatively narrow 
(8-10 mm broad in mid parts) but otherwise agree with l'yl. querc(lolia. 

As stated under M. calophyllum, there is some doubt as to whether the latter species is 
distinct from AI. quercifolium. since some western specimens of the latter have few marginal 
spines. 

7. Myriodesma caiophyUum J. Agardh 1894b: 94. Nizamuddin & Womersley 1967: 379, pIs 
72A, 73 fig. 7. 
AI. querc(folium sensu Nizamuddin 1962d: 68-73, figs 3,6, 19-23, 25-36, 39.40. 48-
53, 55.56. 

FIGS 154B, 156F 
Thallus (Fig. 154B) medium to dark brown, 20-40 cm long. with few to several complan

ately branched fronds from the branched stipe. Holdlast discoid-conical. 3-15 mm across; 
epilithic. Stipe 4-15 cm long, with 2-5 di- or trichotomies at intervals of 1-6 em, each 1.5-3 
mm in diameter. Fronds 20-40 cm long, irregularly alternately pinnate with long laterals 1-4 
(-8) em apart, (0.6-)1-2 cm broad, entire; midrib conspicuous below, disappearing above. 
Growth from a three-sided apical cell in an apical depression. Structure of fronds 300-600 tim 
and 8-12 cells thick, with slight medulla. a cortex of isodiametric cells and an inactive 
phaeoplastic meristoderm. 
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Fig. 156. A,B. Myriodesma harveyanum (A, ADU, A57375; B, ADU, A3311). A. Upper branches with 
conceptacles. B. Transverse section of thallus with bisexual conceptacles each with a central columella 
bearing phaeophycean hairs. C. Myriodesma tuberosum (ADU, A51679). Upper branches with concep
tades. D,E. Myriodesma quercifolium (D, ADU, A33718; E, ADU, AI3435). D. Mid and apical parts 
of a branch. E. Transverse section of thallus with a bisexual conceptacle and central group of phaeo
phycean hairs. F. Myriodesma calophyllum. Mid and apical parts of a branch with conceptades. 
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Reproduction. Thalli monoecious. Conceptacles (Fig. l56F) densely scattered over the 
fronds, bisexual, with a broad basal tuft of phaeophycean hairs; oogonia sessile, ovoid, 
80-150 ~m long and 40-11 0 ~m in diameter; antheridia -sessile or on branched paraphyses, 
elongate-ovoid, 18-28 ~m long and 6-12 ~m in diameter. 

Type from Port Phillip, Vic. (Wilson, 2.i.1891); in Herb. Agardh, LD, 2417. 

Distribution: From Avoid Bay, S. Aust. to Port Phillip, Vic., and Bruny I., Tas. 

Selected specimens: Avoid Bay, Coffin Bay Pen., S. Aust., drift (Womersley, 30.xi.I975; 
ADU, A46823). Fishery Bay, S.W. of Port Lincoln, S. Aust., drift (Nizamuddin, 21.ii.l959; 
ADU, A24051). Between Hopkins and Thistle Is, S. Aust., 6-10 m deep (Baldock, l.i.1964; 
ADU, A27121). Seal Beach, Kangaroo 1., S. Aust., drift (Womersley, 29.x.1966; ADU, A30971). 
Port Phillip Heads, Vic. (Wilson, 8.i.1895; MEL, 18849). Fluted Cape, Bruny I., Tas., 16 m 
deep (Shepherd, lO.ii.1972; ADU, A41480). 

M. calophyllum is of eastern distribution and is closely related to the earlier-described 
western M. quercifolium, differing in its slenderer and entire fronds; this difference may prove 
to be unsatisfactory on more detailed study of the variation in these species. 

FAMILY SARGASSACEAE Kuetzing 

Thallus usually 10 cm-2 m long, with one to a few simple, terete to compressed, stipes 
(main axes), bearing radially, distichously or tristichously, primary branches with straight to 
flexuous axes, usually much branched (especially above when fertile) with more or less 
determinate, simple or branched, filiform, leaf-like, or obconical laterals; holdfast discoid
conical. Vescicles usually present, subspherical and axillary or replacing ramuli of laterals, or 
within the ramuli. Growth from a single, three-sided, apical cell in an apical depression. 
Structure with medulla, cortex, and surface meristoderm in axes and larger branches. 

Reproduction. Thalli monoecious or dioecious. Receptacles usually developed seasonally 
on upper parts of primary branches, in axils of laterals or their ramuli, simple or in branched 
clusters, terete to compressed, smooth, verrucose or spinous. Conceptacles and their ostioles 
usually scattered, unisexual or bisexual; oogonia sessile, with a single egg; antheridia sessile 
or on branched paraphyses. 

A family of some seven genera, with Sargassum (l50-200 species) widely distributed in 
tropical to cool temperate seas, Turbinaria Lamouroux (about 15 species) in tropical-subtrop
ical waters, Carpophyllum Greville (four species) in New Zealand, Hizikia Okamura (one 
species) in Japan, Acystis Schiffner (one species) in the Arabian Sea, and Anthophycus Kuetzing 
and Oerstedtia Trevisan in South Africa. 

The Sargassaceae are characterised by the presence of receptacles in the axils of laterals 
or ramuli, formed as separate branch systems and not transformed from vegetative ramuli. 

Genus SARGASSUM C. Agardh 1820: 1, nom. cons. 

Thallus usually 10 cm-2 m long, with one to a few simple, terete to compressed, stipes 
1-20 cm long from a discoid-conical holdfast; a few species free-floating (in the Sargasso Sea). 
Stipes bearing radially or distichously long primary branches, produced seasonally from the 
stipe apex and later deciduous, leaving scars or residues on the stipe. Primary branches usually 
10 cm-2 m long, distichously, tristichously or radially branched with terete, angular, com
pressed or three-sided axes; basal laterals simple or branched, compressed and relatively 
narrow to (in most species) leaf-like, (1-)3-l5( -25) mm broad, entire or with dentate margins; 
upper laterals usually branched, with slender, compressed to terete, ramuli. Vesicles normally 
present, subspherical to ovoid, petiolate, mutic or apiculate, replacing ramuli or axillary to 
the laterals. Growth from a three-sided apical cell in an apical depression. Structure of a central 
medulla of elongate cells in the stipe and branch axes, with a cortex of isodiametric cells and 
a surface phaeoplastic meristoderm, active in larger branches. 
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Reproduction. Thalli monoecious or dioecious. Receptacles unisexual or bisexual, devel
oped in axils oflaterals or ramuli, simple or usually in branched clusters, terete or compressed, 
smooth, verrucose or spinous, with scattered conceptacIes and ostioles, growing apically with 
conceptacles maturing below; conceptacles bisexual or unisexual. 

Type species: S. bacciferum (Turner) C. Agardh, type cons. 

A genus of 150-200 species, most prolific in tropical-subtropical regions where the 
subgenus Sargassum (HEusargassum") is most common and often the dominant brown alga. 
In southern Australia this subgenus has only few species, but the subenera Phyllotrichia and 
Arthrophycus have their centre of distribution here and are often common or dominant in 
the uppermost sublittoral region. 

Several subgenera were recognised by J. Agardh (1889), of which three occur on southern 
Australian coasts (Womersley 1954b). Subgenus Ph)lllotrichia has branched (Hpinnatifid") 
lower laterals; subgenera Arthrophycus and Sargassum have essentially simple, usually leaf
like lower laterals, with Arthrophycus having robust, dark brown, lower laterals and a three
sided primary branch axis, while Sargassum usually has thinner, light to medium brown, 
lower laterals and terete to compressed or angUlar, but not three-sided, branch axes. However. 
not all species clearly fit one of these subgenera: S. linearifolium is placed below in subgenus 
Sargassum even though the lower laterals have occasional branches and they are dark brown 
and linear rather than leaf-like. 

The seasonal development of the primary branches was described for Phyl/otrichia by 
Womersley (I954b) and applies (with variations in time of year) to species of the other 
subgenera. In late summer and early winter, only young and short primary branches usually 
occur, with only the larger basal leaves in Arthrophycus and Sargassum and the branched 
(usually pinnate) ones in Phyllotrichia. By mid winter, these primary branches extend, with 
narrower, often filiform, . laterals, and by spring vesicles and receptacles are being produced. 
The receptacles of many species elongate considerably as they develop, and may be much 
larger later in the year than when first formed and fertile; spines on the upper receptacle may 
be a later development in some species. The fully fertile primary branches are usually lost by 
mid to late summer, leaving only a scar or blunt residue on the stipe; by then, young primary 
branches which will mature in the following spring are present. In some species of Phyllotrichia 
(e.g. S. decipiens and S. sonderi) the relatively long stipes with numerous, bilateral, branch 
residues, with production of 2-3 new primary branches each year, permit an approximation 
of the age of a plant; between 5 and 15 years is not uncommon. 

Only mature fertile plants, with basal parts, are adequate for determination; thus collec
tions should only be made in spring and early summer for most species. 

This account recognises only 5 species of Arthrophycus and 5 of subgenus Sargassum on 
southern Australian coasts. There are several further species on the west coast of Western 
Australia and on the N.S.W. coast, especially of subgenus Sargassum, and detailed accounts 
of these subgenera on western and eastern coasts of Australia are urgently needed. 

One of the few marine algae that is a "weed" is S. muticum (Yendo) Fensholt, which has 
been introduced from Japan to the Pacific coast of North America via oysters, and later to 
the south coast of England, where it has spread extensively (Critchley el al. 1983). 

KEY TO SPECIES OF SARGASSUM 

I. Lower laterals on primary branches branched, usually pinnately but in some species only 
once or twice branched, with branch lets linear to tapering, usually not broad and leaf
like; axes of primary branches compressed or angular to terete; receptacles usually simple 
but in racemose clusters ............. Subgen. PHYLLOTRICHIA .... . ..... 3 

I. Lower laterals on primary branches simple (rarely once branched), leaf-like, usually 
broadest centrally and tapering to base and apex; axes of primary branches 3-sided or 
angular to terete; receptacles simple, or branched and clustered ....... 2 
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2. Lower laterals leaf-like, usually dark brown, markedly larger than upper laterals of 
fertile fronds; branch axes 3-sided (triquetrous) Subgen. ARTHROPHYCUS 8 

2. Lower laterals usually leaf-like but slender in some species (rarely linear with a single 
branch), usually light to medium brown, markedly to only slightly larger than upper 
laterals; branch axes angular to terete, not 3-sided .. Subgen. SARGASSUlvf 13 

Subgenus PHYLLOTRICHIA 

3. Mature primary branches distichous, branch axes flat and winged, 5-10 mm broad, 
tapering evenly to narrow apices 1. S. decurrens 

3. Mature primary branches basally distichous but not above, branch axes terete or com
pressed but usually less than 5 mm broad (lower segments of S. heteromorphum up to 
J cm broad) 4 

4. Lower laterals not retroflex from primary branches; vesicles 1-3 mm in 
diameter .5 

4. Lower laterals retroflex from primary branches; vesicles 4-10 mm in diameter 7 

5. Lower parts of primary branches 5-10 mm broad, distinct from the upper narrow 
branch lets; stipe terete, with radial primary branches 2. S. heteromorphum 

5. Lower parts of primary branches 1-5 mm broad, grading to the upper narrow branch lets; 
stipe compressed, with distichous primary branches 6 

6. Lower laterals of primary branches 1-3 cm long and 1-2 mm broad, simple or 
branched, not or only slightly distinct from the upper laterals 3. S. decipiens 

6. Lower laterals of primary branches 3-6 cm long and 2-5 mm broad, deeply 
pinnate . . . . . . . . . . 4. S. sonderi 

7. Stipe compressed with distichous primary branches, mature lower laterals markedly 
retroflex from the compressed axes of the main branches ...... 5. S. varians 

7. Stipe terete with radial primary branches, lower laterals retroflex, old branch axes usually 
flexuose . 6. S. l'erruculosum 

Subgenus ARTHROPHYCUS 

8. Receptacles terete (or becoming slightly compressed), without spines 
8. Receptacles compressed (at least above) or triquetrous, with spines. 

.9 
10 

9. Lower laterals undulate, usually spinous on margins, upper laterals mostly 5-10 mm 
broad: receptacles (3-)5-10(-15) mm long and 700-1500/lm in diameter. in open 
racemes 7. S. paradoxum (male) 

9. Lower laterals more or less flat and smooth, usually with entire margins; upper laterals 
terete to slightly compressed, 0.3-1 mm broad; receptacles 1-2(-4) mm long and 
300-900,um in diameter. terete or with sterile awns, in (usually) dense clusters in axils 
of upper branchlets 8. S. /allax 

10. Receptacles compressed (often terete when young) or slightly triquetrous above. 
with irregular spines especially on their upper part . II 

10. Receptacles distinctly triquetrous. with prominent and fairly regular spines along 
the edges 12 

II. Lower laterals undulate, usually spinous on margins; receptacles in open racemes, 
(3-)5-10{-15) mm long and 700-1500/lm in diameter, terete below, compressed to 
slightly triquetrous above with occasional spines 7. S. paradoxum (female) 

II. Lower laterals smooth, margins entire; receptacles (1-)2-3(-5) mm long. in dense clusters. 
compressed with spines on their upper parts 9. S. ~'estilum 

12. Laterals usually entire and smooth. 
12. Laterals deeply incised, especially the lower ones 

10. S. tristichum 
II. S. lacerifolium 
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Subgenus SARGASSUM 

13. Lower laterals of main branches linear, simple or furcate, dark brown. usually entire; 
receptacles in dense, much branched, axillary clusters 12. S. linearifolium 

13. Lower laterals of main branches simple, lanceolate. basally attenuate, light-brown. with 
a serrate margin; receptacles simple or (usually) in branched axillary clusters 14 

14. Receptacles terete, verrucose, without spines 13. S. spinuligerum 
14. Receptacles terete or compressed, with spines or a dentate wing 15 

15. Receptacles terete, without wings 
15. Receptacles compressed, with a dentate wing around 

region 

. 14. S. podacanlhum 
the swollen. central 

15. S. dislichllm 

Subgenus PHYLLOTRICHIA (Areschoug) J. Agardh 1872: 55 

I. Sargassum decurrens (R. Brown ex Turner) C. Agardh 1820: 42. J. Agardh 1872: 53; 1889: 
47, pI. 15 figs 6,7. De Toni & Forti 1923: 64. Grunow 1915: 334. Harvey 1860: pI. 
145. Womersley 1954b: 343, pI. 2 fig. I. 
FlIcus decllrrens R. Brown ex Turner 1811: pI. 194. 
Sargassllm scabripes J. Agardh 1872: 52; 1889: 48, pI. 2. 

FIGS 157 A, 160A 
Thallus (Fig. 157A) medium brown, (1O-)20-50cm long, with a simple or branched stipe 

1-8 cm long, slightly compressed and 2-4 mm broad, verrucose with branch residues, bearing 
apically one to several primary branches. Holdfast discoid-conical, 5-15 mm across, with 
usually a single, occasionally branched, stipe; epilithic. Primary branches distichous, com plan
ately branched, axes 5-12 mm broad below. winged, with a prominent midrib. producing 
laterals marginally and alternately. Laterals simple or becoming branched 1-3 times below, 
more branched above, not (or only slightly) basally constricted below but slenderer and basally 
constricted above, tapering gradually to narrow apices, 1-4 cm long. Vesicles borne in axils 
of laterals or on upper ramuli, petiolate, subsphericaL 3-6 mm in diameter, mutic or rarely 
with a slender mucro 2-10 mm long. 

Reproduction. Thalli monoecious. Receptacles (Fig. 160A) in open racemose clusters on 
upper ramuli, each simple or sometimes furcate, linear-Ianceolate, terete, smooth to slightly 
verrucose, 2-6(-8} mm long and 0.4-1 mm broad, with scattered ostioles. Conceptacles 
bisexual; oogonia sessile, ovoid, 95-160 /.lm long and 60-105 /.lm in diameter, few per concep
tacle; antheridia sessile or on branched paraphyses, ovoid. 16-28/.lm long and 1O-16/.lm in 
diameter. 

rFpe from "north shore of New Holland"; in BM. 

Distribution: From Rottnest I., W. Aust., around northern Australia to Keppel Bay, Qld. 
New Caledonia. 

In southern Australia, known from Cowell, S. Ausl., drift (Womersle.v. 15.v.1968; ADU, 
A32340). N. Spencer Gulf, 5. Aust., 10m deep (Shepherd, 6.ix.1973: ADU, A44462). Wallaroo. 
S. Aust., drift (Harris, 24. vi. 1945; ADU, A 1585). Marino, S. Aust., drift (Womersle.v, 18. vi.196l ; 
ADU, A24863). Port Stanvac, S. Aust., drift (Clarke & Engler, 3.vLI981; ADU, A53922). 

The southern Australian records of this tropical-subtropical species probably reflect a 
relict occurrence (as with Hormophysa triquetra) in an area with warmer summer temperatures. 
The Marino and Port Stanvac specimens may have drifted from western or northern Gulf 5t 
Vincent. 

2. Sargassum heteromorphum J. Agardh 1872: 60: 1889: 42, pI. I. Lucas 1936: 63 fig. 40. 
Womersley 1954b: 345, fig. Ic, pI. 2 fig. 2. 
Sargassum halitrichllm J. Agardh 1889: 43, pI. 13. 

FIGS 157B, 160B 
Thallus (Fig. 1578) dark brown, 10-45 cm long, with a stipe 0.5-2 cm long, terete with 

stubby branch residues, 1-3 mm in diameter, bearing apically one to several primary laterals. 
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Holdfast discoid-conical, becoming lacerate, 5-IS mm across, with one (-3) stipes; epilithic. 
Primary branches 10-40 em long, subdistichous, pinnate to bipinnate and complanately branched 
below with axes 5-10 mm broad, 3-10 mm between branchings; upper parts irregularly and 
not complanately branched. Laterals alternately pinnate, 2-5 em long below with segments 
3-6(-9) mm broad, more or less linear with rounded apices or tapering to narrow apices, axils 
mostly rounded; upper laterals (on fertile fronds) markedly narrower, becoming filiform, terete 
to compressed, irregularly branched, usually 2-5 em long and 200-500(-800),um broad. Vesi
cles borne on upper ramuli, petiolate, subspherical, 1-2(-3) mm in diameter, with a short, 
acute, apical mucro. 

Reproduction. Thalli monoecious. Receptacles (Fig. 160B) in racemose clusters on upper 
ramuli, sessile or pedicellate, terete to lanceolate, verrucose, simple or with short lateral 
branches, I.S-3(-4) mm long and 0.3-1.2 mm in diameter, with scattered ostioles. Conceptacles 
unisexual or bisexual; oogonia sessile, ovoid, 2oo-3S0,um long and ISO-2S0,um in diameter, 
few per conceptacle; antheridia sessile or on branched paraphyses, ovoid, 16-28,um long and 
1O-14,um in diameter. 

Type from Georgetown, Tas. (Gunn); in Herb. Agardh, LD, 2626. 

Distribution: From Rottnest I., W. Aust., around southern Australia to San Remo, Vic., and 
the north coast of Tasmania. 

Selected specimens: Eucla, W. Aust., drift (Womersley, S.x.1979; ADU, AS0634). St Francis 
I., Isles of St Francis, S. Aust., 6 m deep (Shepherd, 8.i.1971; ADU, A37926). Tiparra reef, S. 
Aust., 10 m deep (Shepherd, 18.x.1972; ADU, A42784). Barker Rocks, Yorke Pen., S. Aust., 
drift (Womersley, 24.ix.1967; ADU, A319S9). Port Willunga, S. Aust., drift (Womers!ey, 
25.x.1959; ADU, A23954). Rocky Point Beach, Kangaroo I., S. Aust., drift (Womers!ey, 
26.viii.1950; ADU, A13319). Dutton Beach, Portland, Vic., drift (Beauglehole, 14.vii.19SI; 
ADU, A21799). St Leonards, Port Phillip, Vic., 1-3 m deep (Womersley, 9.viii.l959; ADU, 
A23089). San Remo, Vic., drift (Levring, 7.vi.1948; ADU, AS6166). 

Sargassum heteromorphum is present in most collections only as basal parts, but fertile 
fronds commence in May and are fully developed in October to December, after which they 
are lost. It differs from S. decurrens in the relatively sudden transition to filiform upper 
laterals, the smaller vesicles, and shorter receptacles bearing short, sterile, lateral branches. 

The record of Basson (1979, p. 60, fig. 33) from the Arabian Gulf is more likely of S. 
decurrens. 

3. Sargassum decipiens (R. Brown ex Turner) J. Agardh 1872: 63; 1889: SI(?). Womersley 
1954b: 348, fig. I e,r, pI. 4 fig. I. 
Fucus decipiens R. Brown ex Turner 1811: 78, pI. 166a,c,d (not b). 
Sargassum muriculatum J. Agardh 1872: 58; 1889: 44, pI. 14 fig. II. 

FIGS 158A, 160C 
Thallus (Fig. IS8A) medium brown, 10-50 cm long, with simple or branched stipes 

2- t Scm long, compressed, 3-6 mm broad, with prominent, distichous, branch residues, 
bearing apically and distichously (2-)4-8 primary branches, the apical ones immature. Holdfast 
discoid-conical, (3-)S-18 mm across, with one (-3) stipes; epilithic. Primary branches 2-40 cm 
long, radially branched with densely clustered laterals below (especially when sterile); lower 
primary branches becoming denuded of laterals except for muricate residues. Laterals (lower) 
simple or once or twice divided, compressed to sub-terete, \-4 cm long and 0.5-2 mm broad, 
often with prominent cryptostomata; upper (fertile) laterals 1-3 cm long, much branched with 
filiform, terete, ramuli. Vesicles developing in late winter on fertile ramuli, petiolate, sub
spherical to ovoid, 1-2(-3) mm in diameter, with a short to long mucro. 

Reproduction. Thalli monoecious. Receptacles (Fig. 16OC) bisexual, forming racemose 
clusters on upper ramuli, simple or occasionally branched, petiolate, elongate-ovoid to lanceo
late, smooth to verrucose, 1-4(-7) mm long and 300-800(-1200) lim in diameter, with scattered 
ostioles. Conceptacles unisexual or occasionally bisexual; oogonia sessile, subspherical to ovoid, 
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Fig. 157. A. Sargassum decurrens (ADU, A32340). B. Sargassum heteromorphum (ADU, A42784). 
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few per conceptacle, 240-350 j.lm long and 160-320 lim in diameter; antheridia sessile or on 
branched paraphyses, ovoid, 16-24 j.lm long and 7-\ 0 lim in diameter. 

Type from Port Dalrymple (Tamar Est. mouth), Tas.: in BM. 

Distribution: From Cape Naturaliste, W. Aust. to Westernport Bay, Vic., and around 
Tasmania. 

Selected specimens: Cape Naturaliste, W. Aus!., uppermost sublittoral (Womersley, Clarke 
& Engler, 2.ix.1979; ADU, A50626). Eucla, W. Aus!., drift (Womerslev, 2.ii.1954; ADU. 
A 19338). 5t Francis I., Isles of 5t Francis, 5. Aust., 13 m deep (Shepherd, 8.i.1971; ADU, 
A37916). Tiparra reef, 5. Aust., 5 m deep (Shepherd, 18.x.1972; ADU, A42786). Pondalowie 
Bay, Yorke Pen .. S. Aust., 5-8 m deep (Shepherd, 14.iv.1963; ADU, A26610). Port Willunga, 
S, Aust., upper sublittoral pools (Shepley, 29.ix.1954; ADU, A20254). Pennington Bay, Kan
garoo L 5. Aust., on main reef (Womersley, I.xi.1947; ADU, A6097). Rocky Point beach, 
Kangaroo I., S. Aust" drift (Womersley, 2I.viii.1948; ADU, A8625). Robe, 5, Aust., reef pools 
(Womersley, 18. viii.1957; ADU, A21174). St Leonards, Port Phillip, Vic., 1-3 m deep (Wom
ersley, 9.viii,1959; ADU, A23094). Crawfish Roek, Westernport Bay, Vic., 3-5 m deep O'Vat
son, 25.iv.1969; ADU, A34288). Stewarts Bay, Port Arthur, Tas. (Cribb 116.12, 23,i.1951; 
ADU, AI6196). Boat Harbour Beach, N. Tas., lower eulittoral pools (Womersley, 3.x.1986: 
ADU, A57476-H Marine Algae of southern Australia" No. 290). 

Sargassum decipiens is not a typical member of subgenus Phyl/otriciIia since the lower 
laterals are narrow (under 2 mm broad) and only occasionally with 1-2 branches, and during 
the sterile season (mid summer to mid winter) the plants consist of basal stipes with several 
short primary branches densely covered with short laterals. However, the form, distichous 
branching to the stipe and receptacles ally it to S. sonderi and it is best placed in Phyllotrichia. 
The long stipes of old plants with their branch residues indicate ages of 10-15 years. 

J. Agardh's figures (1889, pI. 15 figs 8-12) of S decipiens are probably not of this species 
but more likely S. sonderi. 

4. Sargassum sonderi (J. Agardh) J. Agardh 1872: 59; 1889: 44, pI. 14 figs 1,2. Grunow 1915: 
332. Womersley 1954b: 346, fig. Id, pI. 3. 
C.vstophora sonderi J. Agardh 1848: 247. 
Ph),l/otrichia sonderi (J. Agardh) Areschoug 1854: 332. 

FIGS 158B, 160D 
ThaI/liS (Fig. 158B) medium brown, 10-50 cm long, with simple or occasionally branched 

stipes 2-15(-22)cm long, compressed, 2-6 mm broad, with prominent, distichous, branch 
residues, bearing apically and distichously 2-8(-12) primary branches. Hoh/fast discoid-conicaL 
5-20 mm across, with one to several stipes; epilithic. Primary branches 5-40 cm long, radially 
branched, much divided, with angular but not compressed axes. Laterals (lower) pinnate, 
3-6(-10)cm long, with linear branches 1-3 cm long and 2-4(-5) mm broad; upper laterals 
much divided, becoming filiform above, terete to compressed, 1-3 cm long. Vesicles devel
oping in mid winter, petiolate, suhspherical, 1-2(-3) mm in diameter, mutic or with a slender 
apical mucro. 

Reproduction. Thalli monoecious. Receptacles (Fig. 160D) in racemose clusters on upper 
ramuli, petiolate, simple, shortly lanceolate, smooth, 1-2 mm long and 500-800 lim in diam
eter, with scattered ostioles. Conceptacles unisexual or bisexual; oogonia sessile, subspherical 
to ovoid, 200-320 j.lm long and 150-240 j.lm in diameter, few per conceptacle: antheridia 
sessile or on branched paraphyses, ovoid, 18-28 J.lm long and 8-12 /-Lm in diameter. 

Type from W. Aust. (Preiss); in Herb. Agardh, LD, 2043. 

Distribution: From Cowaramup Bay, W. Aus\., to Wilsons Prom., Vic., and around Tasmania, 

Selected specimens: Cowaramup Bay, W. Aust., drift (Smith, Aug. 1962; UWA). Elliston, 5. 
Ausl.. 10-11 m deep in bay (Shepherd, 7.x.1974; ADU, A45986) and 5 m deep (Shepherd, 
13.v.1971: ADU, A38632), Rapid Head, S. Aust.. 3-8 m deep (Shepherd, 30.xii.l969; ADU, 
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Fig. 158. A. Sargassum dccipicf15 (ADU, A42786), B. SargassUln sondcri (ADU, A38632). 
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A35l96). D'Estrees Bay, Kangaroo L, S. Aust., outer reef pools (Womersley, l.i.1950; ADU, 
AI28l4). Pennington Bay, Kangaroo L, S. Aust., drift (Womers{ey, 20.v.1945; ADU, A2418). 
Observation Point, Port Phillip, Vic., 5 m deep (Macpherson, 18.i.1959; ADU, A23206). Low 
Head, Tas. (Perrin, Aug. 1948; ADU, A9314). Curries R., Tas. (Perrin 290, l7.ii.l948; ADU, 
A47147). Orford, Tas., drift (Wollaston & Mitchell, l.iii.1964; ADU, A27757). 

The upper fertile parts of S. sonderi are very similar to those of S. decipiens, but the two 
species are clearly separated by the pinnately branched, long, lower laterals of the former, and 
short, little-branched, lower laterals of the latter. Some plants of S. sonderi are probably, from 
stipe length, 12-20 years old. 

5. Sargassum varians Sonder 1845: 51; 1848: 163; 1853: 671. 1. Agardh 1872: 64; 1889: 49, 
pI. 16 figs 1-8. Womersley I 954b: 349, fig. 19,h, pI. 4 fig. 2. 

FIGS 159A, 160E 

Thallus (Fig. 159A) medium to dark brown, 10-50 cm long, with stipes 2-10 cm long, 
compressed, 2-4 mm broad, with prominent, distichous, branch residues, bearing apically and 
distichously 2-4 primary branches. Holdfast discoid-conical, 5-15 mm across, with one (to a 
few) stipes; epilithic. Primar.)! branches 5-40 cm long, below with compressed axes 3-5(-7) 
mm broad, producing distichously from their margins laterals which become reflexed and 
twisted at their origin. Laterals (lower) at first simple, soon becoming pinnate, basally retroflex, 
3-8(-13)cm long with branches 2-6(-10) mm broad, with rounded to acute apices; upper 
laterals arising irregularly radially from the subterete axes, with a sharp transition from the 
lower laterals, pinnate, with filiform ramuli, 0.5-2 cm long. Vesicles petiolate, subspherical. 
(2-)3-6( -10) mm in diameter, mutic or occasionally with a slender to compressed mucro to 
2cm long. 

Reproduction. Thalli dioecious or monoecious. Receptacles (Fig. 160E) unisexual or 
bisexual, in dense clusters, petiolate, simple, each in the axil of a ramulus, ovoid to lanceolate. 
smooth, 1-3 mm long and 0.5-1 mm in diameter, with scattered ostioles. Conceptacles mostly 
unisexual, occasionally bisexual; oogonia sessile, subspherical to ovoid, 100-170 /-Lm long and 
90-120/-Lm in diameter, few per conceptacle; antheridia sessile or on branched paraphyses. 
ovoid, 14-20/Lm long and 10-\2 /Lm in diameter. 

Type from W. Aust. (Preiss); in MEL, 30182. 

Distribution: From Cottesloe, W. Aust., to Wilsons Prom., Vic., and the north coast of 
Tasmania. 

Selected specimens: Gnarabup Beach (20 km N. of Hamelin Bay), W. Aust., reef pools 
(Womersley, l.ix.1979; ADU, A50690). Eucla. W. Aust., drift (Womersley, 2.ii.1954: ADU, 
A 19337). Egg I., Isles of St Francis, S. Aust., 32-38 m deep (Shepherd, 11.i.1971; ADU. 
A38032). Elliston, S. Aust., 11 m deep in bay (Shepherd, 14.v.1971; ADU, A38648). Sturt Bay, 
S. Aust., drift (Womersley, 8.iv.1950; ADU, AI3084). Pennington Bay, Kangaroo I., S. Aust., 
drift (Womersley, 4.ix.1946; ADU, A4014). Garden Beach, Portland, Vic., drift (Beauglehole, 
8.vii.1951; ADU, A21732). Boat Harbour Point, N. Tas., drift (Womersley, 16.x.1982; ADU, 
A55724). 

S. varialls has similar basal laterals to S. sonderi, but they are basally retroflex from 
compressed axes, and the vesicles are distinctly larger than in the latter species. 

6. Sargassum verruculosum (Mertens) C. Agardh 1820: 26. J. Agardh 1872: 61; 1889: 53, pI. 
18 figs 1-6. Grunow 1915: 336. Lindauer et al. 1961: 314, pI. 78, right. Lucas 1936: 
64. Womersley 1954b: 350, fig. 1 ij, pI. 5. 
Fucus verruculosus Mertens 1819: 186, pI. 15. 
Sargassum trichophyllum J. Agardh 1889: 52, pl. 17 figs 10-12. Lucas 1936: 64. 
Sargassum tasmanicum Sonder 1853: 673. J. Agardh 1889: 126. Grunow 1916: 146 

FIGS 159B, 160F 



Sargassum SARGASSACEAE 427 

Fig. 159. A. Sargassllm varians (ADU. A38648). B. Sargassum verruculosum (ADU. A26554). 
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Thalfus (Fig. 1598) medium to dark brown, 10-100cm long, with stipes 1-6cm long, 
2-3 mm in diameter, terete but with stubby to prominent, radial, branch residues, bearing 
apically and radially 2-6 primary branches. Holdfast discoid-conical, becoming divided or 
hapteroid, 2-20 mm across and 2-10 mm high, with a single stipe; epilithic. Primary branches 
10-90 em long, below with terete to slightly compressed axes 1-1.5 mm broad, bearing from 
their margins branched, retroflex, laterals, becoming denuded below and leaving a bare, usually 
flexuous. axis on mature branches. Laterals (lower) irregularly pinnate, 3-5 cm long with 

Fig. 160. Receptacles of species of SargassUlII subgenus Pht"l/o/richia. A. Sarf{asslIl11 declIrrf'ns (ADU. 
A53922). B. Sargas511111 heterolllorp/l11l11 (ADU. A23954). C SargasslIlI1 decipiens (ADU. A57476). D. 
SargUSSlI1II sOl1deri (ADU. A9314). E. SargasslillI rarians (ADlL A55724). F. SargasslllII rerrum/osulII 
(ADU. A 18826). 
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branches 1-3(-4) mm broad; upper laterals densely branched, from rigidly subdichotomous to 
laxly pinnate when older, filiform, (1-)2-3 cm long, usually with prominent cryptostomata. 
Vesicles petiolate, subspherical, 4-8(-10) mm in diameter, mulic or with a short. slender, 
mucro (occasionally to 1 em long). 

Reproduction. Thalli apparently dioecious. Receptacles (Fig. 160F) unisexual, clustered 
on upper ramuli, shortly petiolate, simple to occasionally branched, lanceolate, slightly torulose, 
3-5 mm long and 400-800 j.<m in diameter, with scattered ostioles. Conceptacles unisexual; 
oogonia sessile, ovoid to subspherieal, 80-100 Jlm long and 55-80 #m in diameter, few per 
conceptacle; antheridia sessile or on short, branched, paraphyses, ovoid, 16-25 Jlm long and 
8-12 #m in diameter. 

Type from W. Aus!. (probably King George Sound or Esperance); in PC 

Distribution: From S.W. Western Aust. around southern Australia to Maroubra, N.S.W. 
(May 1939, p. 202), and around Tasmania. 

New Zealand. 

Selected specimens: Point D'Entrecasteaux (E. of Cape Leeuwin), W. Aus!., drift (Smith, 
20jii.l946; ADU, A4535). St Francis L, Isles ofSt Francis, S. Aust-, 10-13 m deep (Shepherd, 
6,i.1971; ADU, A37972). Wedge t, S. Aust., 8-10 m deep (Baldock, 29.xii.1963; ADU, 
A27256). 3 km E. of Royston Head, southern Yorke Pen., S. Aus!., 7-13 m deep (Shepherd, 
14,iv.1963; ADU, A26554). Dubious Rock, West t, S. Aust., 13 m deep (Shepherd, 3,i.1966; 
ADU, A30348). Pennington Bay, Kangaroo t, S. Aust., drift (Womersley, 23.viii.1950; ADU, 
A 13398). Robe, S. Aust., reef pools (Womersley, 18.viii.1957; ADU, A21176). Bridgewater 
Bay, Vic., drift (Beauglehole, 29.v.1949; ADU, AI2098). St Leonards, Port Phillip, Vic., 1-3 
m deep (Womersley, 9.viii.1959; ADU, A23093). Sorrento, Vic., in reef pools, ocean beach 
(Womersfey, 2.vi.1953; ADU, AI8826). Low Head, Tas., 4-16 m deep (Perrin, Aug. 1948; 
ADU, A9329). Port Arthur, Tas., drift (Levring, 30.i.1948; ADU, A56149). Quiet Corner, 
Adventure Bay, Bruny I., Tas., 10 m deep (Shepherd, 16.ii.1972; ADU, A41557). 

Sargassum verruculosum is characterised by its terete stipes (often with prominent branch 
residues), basally denuded and flexuous primary branch axes, lower retroflex laterals, usually 
prominent cryptostomata, and relatively large vesicles. 

S. tasmanicum Sonder from Tasmania (holotype in MEL, 687517) is almost certainly 
only juvenile S. verruculosum. 

Subgenus ARTHROPHYCUS J. Agardh 1848: 275 

There are probably more inadequate specimens of species of Arthrophycus in herbaria 
than of any other genus of algae. In most cases, neither the basal parts nor the upper parts 
alone can be identified with any certainty, and such specimens are best disregarded. Only 
mature complete specimens, with the basal stipe and laterals and mature, upper, fertile parts 
are worth preserving. These occur in spring and early summer. 

Both J. Agardh, and Grunow (1915, 1916) in particular. described species or varieties on 
the basis of single and often fragmentary specimens. J. Agardh's species are placed in synonymy 
below, but Grunow's varieties have not been accounted for since they are not, in general, 
worth recognising. 

Only five southern Australian species of Arlhroph}'cus are here recognised, on the basis 
of very extensive herbarium collections and field knowledge over many years. They are 
separated on features of both the basal laterals and the receptacles. These species concepts 
may be broad ones, and further testing of these taxonomic hypotheses is necessary by seasonal 
observations on the development of particular populations of species, especially of the recep
tacles, as well as ecological comparisons of different populations. 

Receptacles of most species of Arthrophycus are bisexual, but conceptacles are often 
unisexual or nearly so. In S. paradoxum thalli are largely unisexual, with some morphological 
difference between female and male receptacles, but intermediates do occur. 
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7. Sargassum paradoxum (R. Brown ex Turner) Hooker & Harvey 1847: 413. J. Agardh 1848: 
302; 1872: 66; 1889: 68, pI. 20 figs 8-11. Grunow 1915: 358. Harvey 1860: 282. 
Sonder 1853: 672; 1855: 512. 
Fucus paradoxus R. Brown ex Turner 1811: 49, pI. 156. Mertens 1819: 181. 
Sargassum grande J. Agardh 1889: 72, pI. 22 figs 1-8. 
Sargassum gunnianum J. Agardh 1889: 71, pI. 21 figs 13-19. 
Sargassum membranaceum J. Agardh 1872: 68; 1889: 76, pI. 24 figs 8-13. 
Sargassum undulatum J. Agardh 1872: 67; 1889: 73, pI. 22 figs 9-15. 

FIGS 161A, 164A,B 
Thallus (Fig. 161A) medium to dark brown, 20-100(-150) cm long, with stipes 1-4(-10) cm 

long, terete, simple or occasionally branched, 2-4 mm in diameter, with slight, irregular, 
branch residues, bearing apically 1-3(-5) long primary branches. Holdfast discoid-conical, 
5-1 5(-25) mm across, usually with a single stipe; epilithic. Primary branches 20-1 OD( -150) em 
long, with robust, three-sided (triquetrous) axes bearing tristichously arranged laterals. Laterals 
(lower) basally retroflex, simple, 5-10(-20) em long, 2-3 em broad, costate, with strongly 
undulate margins which are usually spinous; upper laterals 2-5 em long and (0.3-)0.5-1 em 
broad, margins usually not undulate but usually spinous or incised, rarely entire. Vesicles 
abundant on older thalli, shortly petiolate, subspherical, (3-)4-10 mm in diameter, mucronate 
or with a small terminal leaflet. 

Reproduction. Thalli dioecious or monoecious. Receptacles (Fig. 164A,B) largely female 
or male, in openly branched racemes on upper laterals, petiolate, simple, more or less terete, 
(3-)5-1 O( -15) mm long and 700-1500 /lm in diameter, with scattered ostioles; female recep
tacles (Fig. I64A) terete below, slightly to moderately compressed or triquetrous above with 
scattered spines (prominent in some specimens); male receptacles (Fig. 164B) more or less 
terete throughout, with no or few spines. Conceptacles unisexual or occasionally bisexual, with 
simple paraphyses; oogonia sessile. ovoid, 200-300/lm long and (80-)120-210 Ilm in diameter, 
few per conceptacle; antheridia sessile or on short, branched, paraphyses, ovoid, 20-25 Ilm 
long and 8-12 Ilm in diameter. 

Type from (probably) Tasmania or Kent Islands, Bass Strait (R. Brown); in BM. 

Distribution: From Arno Bay, S. Aust., to Westernport Bay, Vic. (to Eden, N.S.W.?-May 
1939, p. 202), and around Tasmania. Recorded from Geraldton, W. Aust., by De Toni & 
Forti (1923, p. 66), but this record is doubtful. 

Selected sped mens: Arno Bay, S. Aust., drift (l;Vomersley, l.i.l95 J ; ADU, A 13818). Tiparra 
Reef, S. Aust., 5 m deep (Shepherd, Il.i. J 978; ADU, A49402). N. Spencer Gulf, S. Aust., 8 
m deep (Shepherd, 6.ix.1973; ADU, A44470). Investigator Str., S. Aust., 20 m deep, 35°09'S, 
137°31'E (Watson, 7.i.1971; ADU, A38431). Tapley Shoal (off Edithburgh), S. Aust., 15 m 
deep (Shepherd, 2.ii.1969; ADU, A33546). Marino, S. Aus .. , drift (Womersley, 29.xi.1959: 
ADU, A23969). Middle R., Kangaroo I., S. Aust., drift (Womersle.v, 13.i.1950; ADU, A 12665). 
Saunders Beach, Eastern Cove, Kangaroo I., S. Aust., upper sublittoral pools (Womers/e.\', 
21.xi.1968; ADU, A32918-H Marine Algae of southern Australia" No. 291). Pennington Bay, 
Kangaroo I., S. Aust., sublittoral fringe (Womersley, 29.xii.1948: ADU, AID533). Port Fairy, 
Vic., drift (Womersley, 25,i.1967; ADU, A31742). Crawfish Rock, Westernport Bay, Vic., 3 
m deep (Watson, 23.ii.1969: ADU, A33598). Franklin Sound, Flinders I., Bass Str., 5 m deep 
(Watson, 13.xii.1972: ADU, A43005). Leading Lights, Tamar Est., Tas., drift (Lel'ring, 21.xi.1948; 
ADU, A56152). Missionary Bay, Bruny I., Tas., 6-8 m deep (Womersley, 15.i.1949: ADU, 
AIOI72). 

Sargassum paradoxum is probably the largest species of Sargasswll in southern Australia, 
being characterised by the large, undulate, spinous, lower laterals and the long, robust, 
receptacles. Hooker & Harvey (1847, p. 413) first recognised that the female receptacles could 
be somewhat 3-angled above, with conical protruberances or spines, while the male receptac!cs 
are cylindrical and smooth. tending to be larger than the female. However, not all plants are 
dioecious, and thalli intermediate in sexuality appear to have receptacles intermediate in 
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Fig. 161. A. Sargassum paradaxum (ADU. A23969). B. Sargassum fallax from Hamelin Bay, W. Aust. 
(ADU, A34358), 
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morphology. Some specimens have more prominent spines than others. and this is taken to 
be a variable character. 

S. grande J. Agardh, from "Tasmania and southern Australia". is identical with S. 
paradoxum. The lectotype (Herb. Agardh, LD, 2147) from Tasmania has fairly mature. 
irregularly spiny, receptacles. There is no specimen named S. grande in Herb. Agardh with 
attached basal and upper parts. 

S. gunnianum J. Agardh is based on 7 specimens in Herb. Agardh of R. Gunn, from 
Georgetown. Tasmania, but none have basal laterals. No. 2132 is selected as lectotype. but 
has fairly young receptacles: they are almost certainly the same as S. paradoxlllll. 

S. membranaceum J. Agardh from Tasmania (Gunn), lectotype in Herb. Agardh. LD, 
2238, appears to be the upper parts of S. paradoxum, with moderately compressed. spinous, 
receptacles. 

S. undufatum J. Agardh from Tasmania (Gunn), lectotype Herb. Agardh, LD, 2154 (lower 
left) is represented in Herb. Agardh by only this one good fertile specimen; others consist of 
basallatera~J)lliy and must be disregarded. The receptacles illustrated by J. Agardh are young, 
and older receptacles on the lectotype are 2-5 mm long and similar to the female receptacles 
of S. paradoxum. 

8. Sargassum fallax Sonder 1845: 52; 1848: 164. J. Agardh 1848: 297; 1872: 66; 1889: 68. pI. 
20 figs 1-7. Grunow 1915: 356. 
Bfossenffea faffax (Sonder) Kuetzing J 849: 631; 1860: 31. p1.87. 
Sargassum bracteofosum J. Agardh 1889: 67, pIs 4,19 figs 2-5. Grunow 1915: 355. 
Lucas 1936: 66. 

PLATE 8 fig. 4; FIGS 1618, 162A, 164C-E 
Thallus (PI. 8 fig. 4; Figs 161B, 162A) medium to dark brown, 20-100 em long, with 

stipes 1-4 (-7) em long, terete, simple, 2-4 mm in diameter, relatively smooth, bearing apically 
1-4 primary branches. Holdfast discoid-conical, 5-20 mm across, with a single stipe; epilithic. 
Primary branches 10-50(-90) cm long, with robust, triquetrous, axes bearing tristichously 
arranged laterals below, and much branched laterals above. Laterals (lower) basally retroflex, 
simple, 4-10(-25) cm long, 0.5-1.5(-2) cm broad, costate, more or less flat and smooth with 
entire margins, rarely with age becoming slightly to moderately spinous; intermediate laterals 
2-10 mm broad, margins entire to incised; upper laterals grading, often abruptly (especially 
on older branches) from lower laterals, 1-3 em long and much branched above with com
pressed to terete, filiform, branches 0.3-1 mm broad, usually lost as the branch ages. Vesicles 
usually abundant on upper laterals, petiolate, subspherical, 5-10 mm in diameter, mucronate 
or with a terminal leaflet (to 1.5 cm long). 

Reproduction. Thalli monoecious. Receptacles (Fig. I64C-E) bisexual or unisexual. in 
dense racemose clusters (Fig. 164D,E) on upper. subterete, laterals, each 1-2.5(-4) mm long 
and 300-900 #m broad, petiolate, simple or occasionally with a branch and often bearing 
1(-2) sterile. lateral awns (Fig. I 64E), terete and short-lanceolate or occasionally slightly 
compressed above, smooth when young (Fig. 164C), slightly verrucose when older, usually 
without spines but eastern plants often with one or two spines on the upper part, with scattered 
ostioles. Conceptacles usually unisexual. occasionally bisexual; oogonia sessile, ovoid. 
150-250 #m long and 110-140 ~m in diameter, few per conceptacle; antheridia sessile or on 
short branched paraphyses, ovoid, 14-20 ~m long and 10-14 ~m in diameter. 

Type from W. Aust. (Preiss); in MEL lectotype 687512, isolectotype 687513. 

Distribution: From Houtman Abrolhos, W. Aust. around southern Australia and Tasmania 
to Ballina. N.S.W. (May 1939, p. 202). 

Selected specimens: Between Coronation Group and Basile I., Houtman Abrolhos, W. Aust., 
trawled (Keating, 24.viii.1970; ADU, A43824). 7 mile Beach, N. of Dongara, W. Aust., drift 
(Womersley, 17.ix.1979; ADU, A51350). Hamelin Bay, W. Aus!.. drift (Gordon, 16.xi.1968; 
ADU, A34358). Hopetoun, W. Aust., drift (Gordon, 20.xi.I968: ADU, A34129). Eyre. W. 



Sargassum SARGASSACEAE 433 

Fig. 162. A. Sargassllin lallax from N. Tasmania (ADU, A55578). B. Sargasslim veslill/111 (ADU, 
AI9141). 
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Aust., drift (Woelkerling, 22.xi.1968; ADU, A34230). Egg I., Isles of St Francis, S. Aust., 32-38 
m deep (Shepherd, Il.i.1971; ADU, A38105). Venus Bay, S. Aust., sublittoral fringe (Wom
ersley, 12.ii.1954; ADU, AI951O). Waldegrave I., S. Aust., 22 m deep (Shepherd, 23.x.1970; 
ADU, A37370). Pearson I., S. Aust., 48 m deep (Shepherd, 9.i.1969; ADU, A33709). Wedge 
I., S. Aust., 8-10 m deep (Baldock, 29.xii.1963; ADU, A27255). Port Noarlunga, S. Aust., 
upper sublittoral (Baldock, 7.xii.1965; ADU, A30491). Aldinga, S. Aust., 1-3 m deep (Lewis, 
7.xii.1972; ADU, A42895-"Marine Algae of southern Australia" No. 293). Pennington Bay, 
Kangaroo I., S. Aust., upper sublittoral pools (Womersley, 3I.i.1957; ADU, A20777). Robe, 
S. Aust., drift (Womersley, 13.xi.1955; ADU, A20029). Dutton Beach, Portland, Vic., drift 
(Beauglehole, 29.xi.1959; ADU, A23978). Rinders, Vic., upper sublittoral (Womersley, 18.i.1967; 
ADU, A31797). Walkerville, Vic., drift (Womersley, Il.xi.1982; ADU, A55357). Greens Beach, 
N. Tas., drift (Womersley, 9.xi.1982; ADU, A55578). 

S. bracteolosum J. Agardh (lectotype in Herb. Agardh, LD, 2044) from Tasmania (probably 
the north coast) is here united with the older S fallax, since the variation in basal lateral 
sizes, in the receptacles (terete to slightly compressed above) and the absence or presence of 
awns (similar to adjacent ramuli) appear to be variable features; such differences are considered 
due to age, growth or ecological differences. 

S fallax is a common species on southern Australian coasts, in rock pools or the 
uppermost sublittoral but extending to 48 m deep. In the eastern part of its range plants with 
more odd spines occur, possibly intergrades with S vestitum. The latter, however, has distinctly 
compressed receptacles with several prominent spines compared to the essentially terete 
receptacles, often with lateral awns, and no, or only rarely with, a spine; the vesicles of Sfallax 
are subspherical when mature while those of S vesititum are ovoid to ellipsoid. 

S fallax was recorded to Rockingham Bay, Qld, by Sonder (1871, p. 40) but this record 
needs checking. 

9. Sargassum vestitum (R. Brown ex Turner) C. Agardh 1820: 24; 1824: 302. J. Agardh 1848: 
298; 1872: 68; 1889: 70, pI. 21 figs 1-7. Grunow 1915: 359. 
Fucus vest itus R. Brown ex Turner 1811: pI. 177. 
Carpacanthus vestitus (R. Brown ex Turner) Kuetzing 1849: 625; 1861: 15, pI. 
45d-g. 
Sargassum heterophyllum sensu Hooker & Harvey 1847: 413. 
Sargassum rhyncophorum J. Agardh 1889: 71, pI. 21 figs 8-12. 

FIGS 162B, 164F,G 
Thallus (Fig. 162B) dark brown, 10-150 cm long, with a simple or branched stipe 1-4 em 

long, terete, 2-4 mm in diameter, with no or slight branch residues, bearing apically 1-4(-6) 
primary branches. Holdfast discoid-conical, 5-15 mm across, usually with a single stipe; 
epilithic. Primary branches 10-50 cm long, axes slender to moderately robust, triquetrous, 
bearing tristichously arranged, simple (rarely branched) laterals, denuded below on old branches. 
Laterals (lower) (3-)5-10 cm long, 0.5-1.5(-2) cm broad, smooth, margins entire; upper laterals 
distinctly smaller than lower laterals, 2-4 em long and 1-3 mm broad (becoming filiform 
above), smooth, entire, often lost from older fertile branches. Vesicles usually absent, occa
sionally profuse, clustered, petiolate, ovoid to ellipsoid, (3-)4-8 mm long, (2-)3-5 mm in 
diameter, with a small mucro. 

Reproduction. Thalli monoecious. Receptacles (Fig. I64F,G) bisexual, in open to dense 
clusters on upper laterals, (1-)2-3(-5) mm long and 0.5-1(-2) mm broad, petiolate, simple, 
compressed and occasionally slightly triquetrous above, with prominent spines on their upper 
half and especially at the apex (Fig. I 64F,G), with scattered ostioles on the flat surfaces. 
Conceptacles unisexual or bisexual; oogonia sessile, ovoid, 100-200 J.Lm long and 80-130 J.Lm 
in diameter, few per conceptacle; antheridia sessile or on branched paraphyses, ovoid, 15-25 J.Lm 
long and 8-12 J.Lm in diameter. 

Type from Kent Is, Bass Strait (R. Brown); lectotype in BM. 
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Fig. 163. A. Sargassum IriSl/chum (ADU, AI9551). B. Sargassum lacerifblium (ADU, A55356). 
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Distribution: From Robe, S. Aust., to Mallacoota Point, Vic., and around Tasmania. Common 
just below low tide level and in pools on rough-water coasts. 

The Seal Bay. Kangaroo I., drift record could be from nearby but the species does not 
occur generally north of Robe. S. Aust. 

Selected specimens: Seal Bay, Kangaroo I., S. Aust., drift (Womers/ey. 22.xi.1968; ADU, 
A32985). Robe, S. Aust., upper sublittoral pools (Womersley, 20.xii.1953; ADU, A 19141). Port 
Fairy, Vic., upper sublittoral pools (Womers{ey, 24.ii.1967; ADU, A31733-"Marine Algae of 
southern Australia" No. 59). Bridgewater Bay, Vic., upper sublittoral (Womersley, 25.i.1967; 
ADU, A31765). Sorrento, Vic., upper sublittoral (Bennett, Nov. 1949; ADU, A 15265). Walk
erville, Vic., drift (Womers{ey, Il.xi.l982; ADU, A55358). Mallacoota Point, Vic., upper 
sublittoral (Womersley, 12.xi.1982; ADU, A55344). Rocky Cape, N. Tas., upper sublittoral 
(Gordon, 18.i.1966; ADU, A30060). Cape Sorell, W. Tas., in deep pools (Bennett, 4.ii.1955; 
ADU, A20595). Wineglass Bay, Freycinet Pen., Tas., upper sublittoral pools (WollaslOn & 
Mitchell, 2.iii.1964; ADU. A27894). Marion Bay, Tas., drift (Gordon, I 0.i.1966; ADU, A30086). 
Quiet Corner, Adventure Bay. Bruny I., Tas., 1-5 m deep (Shepherd, 9.ii.1972; ADU. A41542). 

Sargassum vestitum is characterised by the smooth, flat, entire. basal laterals, receptacles 
which become compressed and bear odd spines. and vesicles which (when present) are ovoid 
to ellipsoid in shape. The receptacles may elongate considerably on older branches but are 
always irregular in shape and spines, never triquetrous throughout. 

Type material in the BM (some ex K) includes specimens labelled "The specimens 
returned by Mr Turner". and as these agree well with Turner's description and figures, one is 
selected as lectotype. The specimen actually illustrated by Turner is ex K, under S. hetero
ph.l'lIwn (a South African species) with a label "Japan"; Setchell, on an annotation label, has 
suggested that the label may have been transposed. Hooker & Harvey (1847. p. 413) recorded 
S. heterophyl/um from Tasmania (Gunn) and the specimen (BM ex K) is S. I'estitum. 

Sargassum rhyncophorum J. Agardh is based on a Meredith specimen from Tasmania (in 
Herb. Agardh. LD, 2021). The single sheet labelled S. rhyncophorum in Herb. Agardh (from 
Browns R .. Tas., Herb. Oldfield) bears 6 fragmentary specimens, and J. Agardh's description 
and figures mainly involve the lower two specimens, of which only the right hand one is 
fertile and bears vesicles; this specimen is selected as lectotype. The upper specimens have 
dentate or serrate laterals and probably belong to a separate species. 

10. Sargassum tristichum Greville & c. Agardh ex Sonder 1845: 51: 1848: 163. J. Agardh 
1848: 300; 1872: 71; 1889: 76, pI. 24 figs 1-7. Grunow 1915: 362. 
Cystoseira tristicha Greville & c. Agardh in Greville 1830: synop. xxxiii (nomen 
nudum). 
Carpacanthus tristichus (Greville & c. Agardh) Kuetzing 1849: 622. 
Carpacanthus oligophyl/us Kuetzing 1849: 421; 1862: 12, pI. 37. 
Sargassum h{forme Sonder 1848: 163. J. Agardh 1848: 301; 1872: 67; 1889: 75, pI. 
23 figs 12-14',1 Grunow 1915: 362. 
Carpacanthus bUimnis Kuetzing 1849: 625; 1861: 14, pI. 44. 

FIGS J63A, 164H 
Thallus (Fig. 163A) medium to dark brown, 10-60 em long, with a short, simple or 

branched, stipe 1-2 cm long, terete, 2-4 mm in diameter, with few, stubby, branch residues, 
bearing apically 1-4 primary branches. Holdfast discoid-conical. 5-12 mm across, usually with 
a single stipe; epilithic. Primary branches 10-60 cm long. axes mOderately robust, triquetrous, 
bearing tristichously arranged but irregularly twisted, slightly retroflex, simple, laterals. becom
ing denuded below. Laterals (lower) 3-7(-10) cm long, 0.5-1.5 cm broad, smooth, margins 
entire; upper laterals distinctly smaller. 1-3 cm long, 1-5(-8)mm broad, entire or with odd 
spines, often lost from older fertile fronds. Vesicles absent or usually only a few per plant. 
occasionally frequent, petiolate, subspherical, 3-6 mm in diameter, with a small (occasionally 
compressed) mucro. 
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Fig. 164. Receptacles of species of Sargassum subgenus Arthrophycus. A,B. Sargassum paradoxul/1 (A. 
ADU, A23969; B, ADU, A43005). A. Largely female. B. Largely male. C-E. SargassulIl lallax (C, From 
type: D. ADU, A37370; E, ADU, A34230). C. Young receptacles. D. With smooth receptacles. E. 
Receptacles with awns. F,G. Sargasslllll I'l!srilUm (F, ADU. A31733: G, ADU, A30086). F. Small 
receptacles. (;. Large receptacles. H. Sargassum trisrichllll1 (ADU. AI9552). With triquetrous receptacles. 
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Reproduction. Thalli monoecious. Receptacles (Fig. 164H) bisexual. in dense clusters on 
upper laterals. petiolate, simple. 2-5(-8) mm long, 1-1.5(-2) mm broad, strongly triquetrous 
with prominent spines along the ridges, with scattered ostioles on the receptacle surfaces. 
Conceptacles unisexual or bisexual; oogonia sessile, ovoid, I 40-250( -320) /.Lm long and 90-150 
(-200) /.Lm in diameter; antheridia sessile or on branched paraphyses, ovoid. 12-16/.Lm long 
and 7-10/.Lm in diameter. 

Type from W. Aust.: lectotype in MEL, 687695 (ex Herb. Greville). 

Distribution: From Rottnest I., W. Aust. to Port Noarlunga, S. Aust. 

Selected specimens: Mandurah, W. Aust. drift (Oberlander, 2Ij.1961; ADU, A24715). Bunker 
Bay, Cape Naturaliste, W. Aust.. uppermost sublittoral (Womersle.v, 2.ix.1979: ADU, A50549-
"Marine Algae of southern Australia" No. 292). Cowaramup Bay, W. Aust., 2-3 m deep 
(Clarke & Engler, I.ix.1979; ADU, A50662). Gnarabup Beach (20 km N. of Hamelin Bay), 
W. Aust., 1 m deep (Womersley, l.ix.1979; ADU, A50673). Point Sinclair, S. Aust., upper 
sublittoral pools (Womersle.v, 8.ii.1954; ADU, AI9551 and 9.ii.1954; ADU, A 19552). Wittelbee 
Point, S. Aust., upper sublittoral (Womersley, 22.1.1951; ADlJ, AI3630). Elliston, S. Aust.. 
upper sublittoral pools (Womersley, 14.ii.l954; ADU, AI9404). Wanna, S. Aust., upper sub
littoral pools (Womersley. 1 9.ii. 1 959; ADU, A22427). Pondalowie Bay. S. Aust., 5-8 m deep 
(Shepherd, 14.iv.1963; ADU. A26606). Port Noarlunga, S. Aust.. upper sublittoral (Womersley. 
25.1.1961; ADlJ, A24707). 

Sargassum tristichum is often common in rock pools and the uppcr sublittoral, usually 
extending to only a few metres deep. The triquetrous, spinous, receptacles are similar to those 
of S. lacerifolium, but S. tristichum is distinct in its flat and usually entire-margined laterals. 
De Toni & Forti (1923, p. 66) gave records from Geraldton, W. Aus!., and Burnie, Tas.; both 
records are doubtful and need checking. 

S. b({orme Sonder [type from W. Aust. (Preiss), holotype in MEL, 687509] was described 
at the same time as S. lristichum and, while further studies of its seasonal variation in Western 
Australia are needed, it appears that the former is a young state of the latter, with receptacles 
that are just becoming tristichous and dentate. The type of the latter species has mature, 
distinctly tristichous, receptacles. S. b{{orme var. isoph.vlla Sonder (1848, p. 163) [So isophyllum 
(Sonder) J. Agardh 1848, p. 298] is based on MEL 30149, and appears to be a young, sterile, 
plant of S. trislichum. 

II. Sargassum lacerifolium (Turner) C. Agardh 1820: 15: 1824: 298. J. Agardh 1848: 300; 
1872: 7\: 1889: 74, pI. 23 figs 7-1 I. Grunow 1915: 361. Harvey 1862: pI. 208. Lucas 
1936: 66. 
Fucus lacer{{olius Turner 1811: 81, pI. 167. 
Carpacanthus lacerijiJlius (Turner) Kuetzing 1849: 624; 1861: 13, pI. 42. 
Carpacanthus racemosus Kuetzing 1861: 14, pI. 45 fig. I. 
Sargassum acanthicarpum Suhr 1836: 337, pI. 3 fig. 23. 

FIGS 1638, 168A 
Thallus (Fig. 163B) medium to dark brown, 10-60 cm long, with a simple or branched 

stipe 1-3 cm long, terete, 2-3 mm in diameter, with no or slight branch residues, bearing 
apically and radially 1-6 primary branches. Holdfasl discoid-conical, 0.5-2 cm across, usually 
with a single stipe: epilithic. Primary branches 10-50 cm long, axes robust. triquetrous. 2-3 
mm broad below, bearing tristichously arranged but displaced, simple, retroflex, laterals. 
becoming denuded below. Laterals (lower) 4-10 cm long, (1-)1.5-3 cm broad, usually slightly 
undulate, margins usually strongly spinous or slightly to deeply incised, grading gradually or 
abruptly to upper laterals 2-8 cm long and 2-10 mm broad, usually deeply incised. often lost 
from old branches. Vesicles absent to plentiful, petiolate, subspherical, (4-)6-9 mm in diameter, 
often with a terminal leaflet 2-10 mm long. 

Reproduction. Thalli monoecious. Receptacles (Fig. 168A) bisexual, single or often clus
tered on upper laterals, petiolate, simple, (2-)5-10(-17) mm long and (1-)2-3 mm broad, 
distinctly triquetrous usually with prominent spines along the ridges, with scattered ostioles 
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B 

Fig. 165. Sargassum linearifolium A. (ADU, AI9142). B. (ADU, A50624). 
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on the receptacle surfaces. Conceptacles unisexual or occasionally bisexual: oogonia sessile. 
ovoid, 140-180 11m long and 80-120 J..tm in diameter, few per conceptacle: antheridia sessile 
or on short, branched, paraphyses, clavate to ovoid, 22-30 J.l.m long and 8-14 J.l.m in diameter. 

Trpe from Port Dalrymple (Tamar Est. mouth), N. Tas; in BM. 

Distribution: From Pearson I.. S. Aust. to Pebbly Beach. N. of Batemans Bay, N.S.W .. and 
around Tasmania. Also recorded from W. Aust. (Preiss) by Sonder (1848, p. 162) but this 
record may apply to S. tristichum. 

Selected specimens: Pearson I., S. Aus!.. upper sublittoral (Specht. 17.ii.1960; ADU, A24490). 
Tiparra reef, S. Aust., 12 m deep (.)'hepherd, 27.vii.1970: ADU, A35981). Port Noar1unga, S. 
Aust.. upper sublittoral (Baldock, 7.xii.1965; ADU, A30490). Port Willunga, S. Aust., upper 
sublittoral pools Of/omers/c.\', 25.x.1959; ADU, A23958). Little Rocky Point, Eastern Cove. 
Kangaroo I., S. Aust., 2-4 m deep (Womcrs/~I', 22. viii.1963; ADU, A26914). Pennington Bay. 
Kangaroo I., S. Ausl., drift Uf/omers/ey, 13.iv.1947; ADU, A449S). Dutton Beach, Portland. 
Vic .. drift (Beaug/ehole, 8.vii.1951; ADU, A21782). Queensclift Vic., drift UVoII!crslc)" 
12.x.1982; ADU, AS5367). Walkerville, Vic., drift (IiVomersley, J I.xi.1982; ADU, A55356). 
Bridport, Tas., drift (Womcrs/ev, 6.xi.1982; ADU, A54528), Pebbly Beach, 20 km N. of 
Batemans Bay, N.S.W., upper sublittoral pools (~/omers/e)', 15.i.1964: ADU, A27416). 

The large, spinous, triquetrous receptacles ally S. Iacer(fbllllm with S. tristichwn, from 
which it differs by the deeply incised or spinous margined laterals. 

Carpacanthus racemOSIiS Kuetzing and Sargassull1 acanthicarpum Suhr (both from "New 
Holland") are almost certainly the same as S. lacerifo/iull1, both (from the illustrations) having 
deeply incised laterals and triquetrous, spiny, receptacles. A specimen in MEL (687SI4) labelled 
S. acanihicarpulIl Suhr and accompanied by his illustration, is rather inadequate but is 
probably S. lacertfolium. 

Subgenus SARGASSUM 

by H.B.S. Womersley & L.A. Scott 

The essentially tropical subgenus Sargassum is represented by only a few species on 
southern Australian coasts, though three (S. /ineari/iJ/ium, S. spinuligerwn and S. distichum) 
may be moderately common on the western coasts. The fourth species, S. podocanlhwf1. is 
doubtfully distinct from S. spin uligerllln , and detailed studies of the seasonal and ecological 
variation of this taxon are needed. A fifth species occurs, from the Isles of St Francis, Aldinga 
and Port Noarlunga. but has not been found fertile; it is probably a SUbtropical species but 
cannot be identified without fertile material. Sterile plants of a further species are known 
from the Isles of St Francis (ADU, A38033). 

Subgenus Sargassum has numerous species on the western and eastern coasts of Australia, 
and is in need of critical revision. 

12. Sargassum linearifolium (Turner) C. Agardh 1820: 24; 1824: 303. J, Agardh 1848: 296; 
1872: 57: 1889: 45 (in part only. excl. figs). De Toni 189S: II. Kuetzing 1849: 612: 
1861: 6, pI. 18a,b. Womersley 1954b: 352. 
Fucus IinearUiJ/ius Turner 1809: 106, pI. III. 
Sargassum merr(fieldii J. Agardh 1889: liS. pI. 30 figs 13-17. Grunow 1916: 159. 
Lucas 1936: 68. 

FIGS 165, 168B,C 
Thallus (Fig. 165) dark brown, 10-50 em long, with a simple stipe 1-3(-6) em long, more 

or less terete, 2-3 mm in diameter, with rounded branch residues, bearing apically and radially 
2-4(-6) primary branches. HoldIast discoid-conical, 3-15(-30) mm across, bearing 1-6 (or 
more) stipes. Primary branches 10-45 em long, densely covered throughout their length with 
short secondary branches 2-S cm long and bearing slender, linear, laterals and crowded tufts 
of receptacles when mature: branch axes terete to angular, sometimes with short spines, 
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radially branched. Laterals (lower) 3-8(-10) em long, (2-)3-5(-8) mm broad, relatively thick. 
simple or rarely furcate, linear to lanceolate, entire or with occasional small spines, costate, 
usually with prominent scattered cryptostomata; upper laterals 1.5-8 em long, 1-2(-3) mm 
broad, linear, entire or occasionally with a few spines. Vesicles axillary, petiolate, subspherical 
to slightly ovoid, 3-5 mm in diameter, mutic or rarely mucronate. 

Reproduction. Thalli monoecious. Receptacles (Fig. 168B,C) unisexual or bisexual, forming 
dense clusters 3-10 mm long, much branched (Fig. 168C) furcately or laterally, terete, 0.6-1.2 
mm in diameter, drying slightly verrucose, apices rounded, with scattered ostiolcs. Concep
tacles unisexual; oogonia sessile, ovoid to subspherical, (100-) 160-240 /-Lm long and (60-) 
90-220/-Lm in diameter, few per conceptacle; antheridia sessile or on short, branched, para
physes, ovoid, (18-)20-28 /-Lm long and (8-) 10-18 /-Lm in diameter. 

Type from "western coast of New Holland" (probably King George Sound, W. Aust.) (Men
zies); in BM (ex K). 

Distribution: From Port Denison, W. Aust., around southern Australia to N.S.W.; doubtfully 
from the N. coast of Tasmania. 

Selected specimens: Port Denison, W. Aust., inner reef pools (Gordon, 8.xi.1968; ADU, 
A33224). North Beach, Perth, W. Aust., upper sublittoral (Woelkerling, 14.xi.1968; ADU, 
A34085). Cape Naturaliste, W. Aust., uppermost sublittoral (Womersley, Clarke & Engler, 
2.ix.1979; ADU, A50624). Head of the Great Australian Bight, S. Aust., drift (Gordon, 
4.xi.1968; ADU, A34191). Port Willunga, S. Aust., upper sublittoral pools (Womerslev, 12.x.1953; 
ADU, AI9095). Aldinga, S. Aust., 1-5 m deep off reef (Lewis, 7.xii.1972; ADU, A42896-
"Marine Algae of southern Australia" No. 296). Ballast Head, Kangaroo I., S. Aust., upper 
sublittoral, east side (Womersley, 28.xii.1948; ADU, AI0460). Pennington Bay, Kangaroo I.. 
S. Aust., reef pools (Womersley, 3I.i.1957; ADU, A20778). The Bluff, Victor Harbor, S. Aust.. 
3 m deep (Scott, II.ix.1986; ADU, A57169). Robe, S. Aust., upper sublittoral pools (Wom
ersley, 20.xii.1953; ADU, AI9142). Point Roadknight, Vic., drift (Sinkora AI456, 29.xi.1971; 
ADU, A43109). Point Nepean, Vic., lower eulittoral pool (Price, 9.xii.1963; ADU, A27051). 
Pebbly Beach, 20 km N. of Batemans Bay, N.S.W .. upper sublittoral pools (Womersley, 
15.i.1964; ADU, A27415). Cronulla, N.S.W., upper sublittoral (Womersley, 18.viii.1959; ADU, 
A23075). 

Sargassum linearilolium is the most widely distributed southern Australian species of 
subgenus Sargassum, and is often common in rock pools or the uppermost sublittoral on 
coasts of strong to moderate water movement. It is characterised by its dark brown colour. 
the profuse, narrow, linear, upper laterals, and dense, much branched, clusters of terete 
receptacles. The occasionally branched laterals are present on most but not all plants. The 
species was excluded from Phyllotrichia by Womersley (1954, p. 352), who suggested that it 
might be better placed in Arthrophycus. However, the lack of large basal laterals and also of 
triquetrous branch axes suggest that it is best referred to subgenus Sargassum, although the 
laterals are much darker brown than is usual in this subgenus. 

The type locality is likely to be King George Sound, W. Aust., since this is the only south
western Australian locality visited by Menzies on the 'Vancouver' expedition. Some later 
records are clearly incorrect. Most specimens in Herb. Agardh, LD, under S. linearilolium are 
S. sonderi, as are J. Agardh's figures (1889, pI. 14 figs 3-7). The brief description of May 
(1939, p. 202) similarly does not agree with S. linearifolium. 

s. merri{ieldii J. Agardh is based on specimens from Adelaide, S. Aust. (Merrifield) and 
Israelite Bay, W. Aust. (Mueller), of which the former in Herb. Agardh, LD (3123) is chosen 
as lectotype. They agree well with S. linearilolium. The record of S. merri{ieldii of Chauhan 
& Thivy (1965, p. 69) from India is probably not of this species. 

The receptacles of S. linearilolium are similar to mature, branched, receptacles of S. 
spinuligerum. These two species are usually clearly distinguished on colour, dimensions and 
form of the laterals, but a few possible intergrades do occur. 
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13. Sargassum spinuligerum Sonder 1845: 51; 1848: 161; 1853: 673. J. Agardh 1848: 338; 
1889: 117, p1.31 figs 1-7. De Toni 1895: 98. Kuetzing 1849: 610. Lucas 1936: 68. 
?S. pachycarpum J. Agardh 1889: 104, pI. 29 figs 1-4. De Toni 1895: 79. 
?s. carpophyllum sensu Sonder 1853: 672. 
S. vulgare sensu Sonder 1853: 673. 

FIGS 166A, 168D 
Thallus (Fig. 166A) light to medium brown, 10-50 cm high, with a simple stipe 2-4 

(-7) cm long, terete, 1.5-3 mm in diameter, with rounded branch residues, bearing apically 
1-3 primary branches. Holdfast discoid-conical, 5-20 mm across, with a single stipe. Primary 
branches 10-40 cm long, axes terete to compressed or angular, usually with short scattered 
spines, radially branched. Laterals (lower) 3.5-7(-12) cm long, 5-12 mm broad, simple or 
rarely furcate, lanceolate, entire or usually serrate, costate throughout, with numerous, scat
tered, more or less prominent, cryptostomata; upper laterals lanceolate, usually serrate, acu
minate, 1-5 cm long and 0.5-7 mm broad. Vesicles axillary, petiolate, subspherical to ovoid, 
2-7 mm in diameter, mutic. 

Reproduction. Thalli monoecious. Receptacles (Fig. 168D) bisexual, simple initially, 
becoming furcately or laterally branched, in clusters 2-6(-12) mm long, terete, verrucose, 
0.6-1.2 mm broad, with acute to rounded apices, with scattered ostioles. Conceptacles unisex
ual; oogonia sessile, shortly ovoid, 120-280 JIm long and 80-200 JIm in diameter, few per 
conceptacle; antheridia sessile or on short, simple or branched, paraphyses, elongate-ovoid, 
16-22 JIm long and 6-10 JIm in diameter. 

Type from W. Aust. (Preiss); in MEL, 1550995 (fertile, right-hand specimen is designated as 
lectotype ). 

Distribution: From Houtman Abrolhos, W. Aust., around southern Australia to Westernport 
Bay, Vic. (to Sydney, N.S.W.?-May 1939, p. 203), and the N. coast of Tasmania. 

Selected specimens: Geraldton, W. Aust., 4-5 m deep (Cramer, 30.vii.1967; ADU, A31743). 
Cottesloe, W. Aust., drift (Smith, Aug. 1944; ADU, A26333). Frenchman Bay, Albany, W. 
Aust., upper sublittoral (Oberlander, 17.i.1961; ADU, A247l7). Nanarup, Albany, W. Aust., 
drift (Womersley, 30.viii.1979; ADU, A50937-"Marine Algae of southern Australia" No. 
295). Elliston, S. Aust., 6 m deep in bay (Shepherd, 7.x.1974; ADU, A45987). Tiparra reef, S. 
Aust.,5 m deep (Shepherd, 18.x.1972; ADU, A42787). Investigator Strait, S. Aust., 34 m deep, 
35°27'S, 137°17'E (Watson, 20.i.1971; ADU, A39204). Marino, S. Aust., drift (Womersley, 
29.xi.1959; ADU, A24368). American R. inlet, Kangaroo I., S. Aust., 2-3 m deep near Muston 
(Kraft, 2.xii.1971; ADU, A41200). Queenscliff, Vic., drift (Womersley, 12.x.1982; ADU, A55365). 
Crawfish Rock, Westernport Bay, Vic., I m deep (Watson, 25.xi.1972; ADU, A42l86).Greens 
Beach, N. Tas., drift (Womersley, 9.xi.1982; ADU, A55574). 

Sargassum pachycarpum is included under S. spinuligerum with some doubt. The type 
of the former is from Tasmania (Gunn), in Herb. Agardh, LD, 2813. It is probably from 
Georgetown on the north coast, and represents the eastern extreme of the range of S. 
spinuligerum. The specimens on the type sheet appear to have rather battered laterals and 
young, branched, receptacles. S. spinuligerum is not a common species on Victorian coasts, 
apart from at Crawfish Rock in Westernport Bay, and the plants tend to be more robust, 
darker in colour, and with less spinous laterals than those from further west. 

More detailed studies of the type of S. pachycarpum, and of plants from Victoria and 
northern Tasmanian coasts, are needed to clarify S. spinuligerum in its eastern range. 

S. carpophyllum sensu Sonder (1853, p. 672) from Gulf St Vincent, S. Aust., is based on 
a poor specimen with young receptacles, in MEL (688540); it is probably S. spinuligerum, as 
is the sterile specimen Sonder (1853, p. 673) ascribed to S. vulgare, from the same locality (in 
MEL, 688539). 
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Fig. 166. A. Sargassum spinuligerum (ADU, A45987). B. Sargassum podacanthwn (ADU, A24690). 
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14. Sargassum podacantbum Sonder 1845: 51; 1848: 161. 1. Agardh 1848: 323; 1889: 116. De 
Toni 1895: 97. Grunow 1915: 377. Kuetzing 1849: 609. 

FIGS 166B, 168E 

Thallus (Fig. I66B) medium to dark brown, 10-35 cm high, with a simple or branched 
stipe 1-4 cm long, terete. 1-2 mm in diameter, with stubby branch residues, bearing apically 
1-3 primary branches. Hoid/asl discoid-conical, 2-10 mm across, with a single stipe. Primary 
hranches 10-35 cm long. axes compressed below. terete to angular above. usually with short, 
scattered spines, radially branched. Laterals (lower) \-4 em long. 3-5(-8) mm broad. simple. 
lanceolate, serrate, costate throughout, with more or less prominent cryptostomata, with acute 
or rounded apices; upper laterals 1-2 em long, 1-2(-3) mm broad, lanceolate. serrate and 
costate. Vesicles axillary, petiolate, subsphericaL 2-4 mm in diameter, mutic. 

Reproduction. Thalli monoecious. Receptacles (Fig. 168E) bisexual, simple or branched, 
in clusters 3-5 mm long, terete to slightly compressed, 700-1500,um broad, slightly verrucose, 
with prominent, relatively massive. irregularly placed spines on most receptacles, apices 
rounded, with scattered ostioles. Conceptacles unisexual; oogonia sessile, subspherical to ovoid. 
150-240,um long and 100-180,um in diameter. few per conceptacle; antheridia sessile or on 
branched paraphyses, clavate to ovoid. (l4-)16-26,um long and (8-)10-18,um in diameter. 

Type from W. Aust. (Preiss 2523); holotype in MEL, 1550994. 

Distribution: From Point Peron, W.Aust.. to Port Noarlunga, S. Ausl.. as isolated records. 

Selected specimens: Point Peron, W. Ausl., upper sublittoral on reefs (Gordon. 15.xi.1968; 
ADU, A34356). Esperance. W. Ausl., drift (Firman, Dec. 1951; ADU. AI8914). 3 km S.E. of 
Marion Light, Gulf St Vincent, S. Ausl., 24 m deep (Shepherd, 5.ii.1969; ADU, A33887). 
Troubridge L. S. Aust.. 23 m deep (Shepherd, 4.ii.1969; ADU. A33811). Marino, S. Aust., 
drift (Womers[ey, Il.xii.1960; ADU, A24690). Port Noarlunga, S. AuSL, drift (JYomers/cl', 
30.xii.1975; ADD. A47027). 

Sargassum podacanthum differs from S. spinuligerum in the presence of conspicuous, 
relatively massive, spines on the receptacles (Fig. 168E); the laterals also appear to be smaller 
and often more regularly spinous along the margins in the former. These differences need 
further study and it is possible the S. podacanthum is only a form of S. spinuligerum. The 
receptacles differ from those of S. distichum in lacking the lateral wings and in having spines 
produced in any direction rather than on two sides; however. ADU. A33811 and A33887 do 
have slight upper wings to the receptacles. indicating possible intergrading with the latter 
species. 

15. Sargassum distichum Sonder 1845: 51; 1848: 162. J. Agardh 1848: 348. De Toni 1895: 
119. 
Sargassum aemulum Sonder 1853: 672. Non Set chell 1935: 10. 
Sargassum crislalUm J. Agardh 1889: 84. pI. 25 figs 18-20. De Toni 1895: 44. Lucas 
1936: 67. 

FIGS 167, 168F 

Thallus (Fig. 167) light to medium brown, 1O-50cm long. with a simple stipe 0.5-4cm 
long. terete. 1-3 mm in diameter. with rounded branch residues, bearing apically and radially 
1-3 primary branches. Hold/ast discoid-conical. 4-12 mm across, with 1(-2) stipes; epilithic. 
Primary branches 10-50 cm long, axes slightly compressed below. terete to angular above. 
without spines, alternately distichously branched below with marginal laterals, radially branched 
above. Laterals (lower) 2-5.5 em long. 3-6 mm broad (Fig. 1678), simple, linear lanceolate, 
serrate, apices acute. costate to just below the apex, with prominent scattered cryptostomata. 
grading to upper laterals of similar form but 0.5-4(-5) cm long and 2-4 mm broad. Vesicles 
axillary. subspherical, 2-3(-4) mm in diameter. with a slender. terete to slightly compressed. 
petiole (occasionally serrate), mutic or with a terminal leallet. 
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Fig. 167. Sargassum dislichum A. (ADU. A33810). B. (ADU, A24363). 
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Reproduction. Thalli monoecious. Receptacles (Fig. 168F) bisexual, simple or rarely 
branched, compressed, 2-5(-7) mm long and 1.5-3 mm broad, with a central, swollen, fertile 
region and winged, coarsely serrate, lateral margins, occasionally with triquetrous wings near 
the receptacle apex; occasional receptacles terminate in a leaflet. with scattered ostioles. 
Conceptacles normally unisexual; oogonia sessile, ovoid, 150-31O}.tm long and 110-250}.tm 
in diameter, very few per conceptacle; antheridia sessile or on short, branched, paraphyses, 
ovoid, 16-24}.tm long and 1O-14}.tm in diameter. 

Type from W. Aust. (Preiss); holotype in MEL, 1550992. 

Distribution: From Champion Bay, W. Aust., around southern Australia to Port Phillip, Vic. 

Selected specimens: Champion Bay, W. Aust. (Gale; Herb. Sonder, MEL). Yanchep. W. 
Aust., drift (Womersley. 22.ix.1979; ADU, A51258). Mandurah, W. Aust., drift (Oberlander. 
21.i.1961; ADU, A24712). Frenchman Bay, Albany, W. Aust., drift (Parsons, 18.xi.1968; ADU, 
A33235). Egg I., Isles ofSt Francis, S. Aust., 35 m deep (Shepherd, 7.1.1971; ADU, A46402). 
Venus Bay. S. Aust., drift (Womersley, 12.ii.1954; ADU, A19488). Tiparra reef, Spencer Gulf. 
S. Aust., 5-6 m deep (Shepherd, 31.x.1970; ADU, A37638). Investigator Strait, S. Aust., 34 m 
deep, 35°27'S, 137°17'E (Watson, 20.1.1971; ADU, A39205). Troubridge I., S. Aust., 23 m 
deep (Shepherd, 4.ii.1969; ADU, A3381O). Marino, S. Aust., drift (Womersley, 12.x.1959; 
ADU, A24363). Hallett Cove, S. Aust., drift (Womersley, Il.xii.1960; ADU, A24686). Port 
Noarlunga, S. Aust., drift (Womersley, 30.xii.1975; ADU, A47026). Emu Bay, Kangaroo 1.. S. 
Aust., drift (Womersley, 10.1.1946; ADU, A3375). Pennington Bay, Kangaroo I., S. Aust., drift 
(Womersley, 25.xii.1960; ADU, A24695). Port Phillip Heads, Vic. (Wilson, 24.ii.1894; MEL, 
688543). 

Sargassum distichum is characterised in particular by the receptacles, with their swollen. 
fertile, central region and marginal, serrate, membranous wings, varying from largely apical 
in young receptacles to the length of the receptacle in older ones. It is essentially a deep water 
species. 

The type descriptions and the types of S. aemulum Sonder (from Holdfast Bay, S. Aust.; 
holotype in MEL. 1550993, isotype 687510), and of S. cristatum J. Agardh (lectotype from 
Port Phillip, Vic.; in Herb. Agardh, LD, 2368) agree well with S. distichum. Sonder (1871, p. 
40) recorded S. aemulum from the Gulf of Carpenteria and from Cape Yorke, Qld, but these 
specimens in MEL are probably S . ./lavicans (Mertens) C. Agardh. 

Nomina dubia 
Sargassum ensifolium (c. Agardh) J. Agardh 1848: 302; 1872: 69; 1889: 73, pI. 22 figs 

16-2Q? (Cystoseira ensifolia C. Agardh 1824: 288). 

Type from "New Holland", in Herb. Agardh, LD, 2170. 

The type specimen consists only of the basal part, and while it may be the same as S. 
fal/ax the absence of receptacles means that it is not possible to characterise S. ens({olium and 
the name is therefore regarded as a nomen dubium and rejected. The references of J. Agardh 
referring to receptacles are based on other specimens in Herb. Agardh which are not associated 
with basal parts. 

Sargassum laevigatum J. Agardh 1889: 67, pI. 19 figs 11-16, from "Tasmania and N.S.W.", 
is best lectotypified by one of two Meredith specimens from Orford, Tas. (Herb. Agardh, LD, 
2057, 2058). Both specimens (as also those of Gunn from Tasmania) are sterile and cannot 
be identified; they may possibly be S. vestitum, but the name is regarded as a nomen dubium 
and rejected. 

Sargassum leptopodum J. Agardh 1889: liS, pI. 30 figs 8-12, is based on plants from 
southern Australia (Mueller). The type is in Herb. Agardh, LD, lectotype 3114, and a probable 
isolectotype in MEL, 687515, is labelled "Melbourne". The upper laterals are very slender, 
comparable to those of S. linearifolium, but the receptacles are probably juvenile. 

The species of J. Agardh is predated by S. leptopodum Sonder (1871, p. 44) from 
Rockingham Bay, Qld, an apparently distinct species, so J. Agardh's name is invalid. 



Sargassum SARGASSACEAE 447 

Fig. 168. Receptacles of species of Sargassum. A. Sargassum lacerifolium (ADU, A55356). triquetrous 
receptacles. 8,C. Sargassum linearifolium (8, ADU, A19095; C, ADU, A34(91). B. Young receptacles. 
C. Mature receptacles. D. Sargassum spinuligerum (ADU, A39204). E. Sargassum podacanthum (ADU. 
A24690). F. Sargassum distichum (ADU, A24363). 
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3. CHRYSOPHYT A 

Phylum CHRYSOPHYT A Pascher 

Thallus microscopic to macroscopic, mostly unicellular or colonial, in some groups 
filamentous and septate or coenocytic, with plastids containing chlorophylls a and c (not b), 
with a predominance of carotenoids (usually including fucoxanthin) which give a golden or 
yellow-green colour to most taxa. Food reserve is chrysolaminarin. Motile cells (vegetative, 
spores or gametes) usually biflagellate with the anterior flagellum pinnate with mastigonemes 
and the posterior one smooth; or biflagellate with both flagella smooth; or with a single 
pinnate flagellum (sperm of diatoms). 

This phylum comprises six classes of rather divergent groups of algae, and includes the 
Chrysophyceae, the coccolithophorids, and the diatoms. Only one class, the Xanthophyceae, 
includes macrophytic marine taxa (excluding colonial diatoms). The unicellular and colonial 
groups commonly have both freshwater and marine representatives. 

Text books on the algae, such as Bold & Wynne (1985). should be consulted for an 
account of the great diversity of algae included in the Chrysophyta, but one genus (Val/cheria) 
of the Xanthophyceae is often conspicuous on sandy-mud shores just above low tide level, 
sometimes extending into the sublittoral. 

CLASS XANTHOPHYCEAE Allorge ex Fritsch (TRIBOPHYCEAE Hibberd) 

Thallus unicellular or colonial, or filamentous and septate or coenocytic, containing 
chlorophylls a and c but lacking fucoxanthin and hence dark green to yellow green in colour. 
Food reserve chrysolaminarin. 

Some 6 orders are included in the Xanthophyceae. of which only the Vaucheriales includes 
filamentous. coenocytic and macroscopic species. 

ORDER V AUCHERIALES (Naegeli) Bohlin 

ThaI/us coenocytic. filamentous with apical growth or ovoid. without cross walls except 
those associated with reproductive organs. 

Reproduction by simple or compound zoospores, by aplanospores. and by oogonia and 
antheridia (in Vaucheria) separated from the vegetative filaments by double walls. 

An order of a single family. the Vaucheriaceae (Christensen 1987a, p. I), though the 
Botrydiaceae is often included within the order. 

F;\MIL Y V AUCHERIACEAE Dumortier 

Thallus filamentous. coenocytic, forming mats or tufts; chloroplasts with or without 
pyrenoids. 

Reproduction by aplanospores or zoospores, or oogamous by oogonia and antheridia borne 
on the filaments and cut off by cross walls. 

A family with one or two genera. Vauchcria De Candolle (including Vaucheriopsis Hering). 
and Pseudodichotomosiphon Yamada. which is regarded as a synonym of Vaucheria by 
Christensen (1987a. p. 2). 
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Genus V A UCHERIA De Candolle 180 I: 20 

Thallus forming loose, soft, tufts or mats of entangled filaments usually anchored in mud 
or sand, often with lateral rhizoids, and commonly with erect, free, sparsely branched, filaments 
above. Filaments of fairly uniform diameter throughout, coenocytic (except near reproductive 
organs), with numerous nuclei and small discoid to ellipsoid chloroplasts, with or without 
pyrenoids; storage product oil. Growth of the filaments subapical. 

Life history haplontic, with zygotic meiosis. 
Reproduction by asexual, ovoid to clavate, aplanosporangia or zoosporangia (in fresh

water species), formed at the ends of filaments and cut off by a cross-wall, producing either 
a non-motile aplanospore which germinates by producing a slender vegetative filament, or a 
single, large, compound zoospore with numerous pairs of slightly unequal, smooth, flagella 
covering the surface. 

Sexual reproduction oogamous; aogania sessile or stalked, subspherical to ovoid or clavate 
and often beaked, producing a single egg which after fertilisation becomes the oospore (zygote) 
enclosed by a separate wall; antheridia conical to elongate, straight to reflexed, producing a 
large number of small, pale, sperm, each with two lateral flagella, the anterior-directed one 
with pinnate mastigonemes. 

Type species: V. disperma De Candolle [= V. canalicularis (Linnaeus) Christensen 1968: 
466]. 

Vaucheria is a large genus of 60 or more species, largely fresh-water but with brackish 
and marine species. Vaucheria was considered to belong to the Chlorophyta until the 1950s 
when its photosynthetic pigments, food reserves and sperm flagella showed it is better placed 
in the Chrysophyta. 

The following species occur in marine situations on southern Australian coasts, but others 
occur in brackish environments and may on occasion be covered by high tides. Christensen 
(1987b) discusses several species and Entwisle (1988) gives a thorough account of freshwater, 
brackish and marine species in south-eastern mainland Australia. Field collections of some 
species are often sterile, but usually produce sex organs when kept in culture; the latter, 
especially the antheridia, are essential for species determination. 

KEY TO SPECIES OF VAUCHERIA 

I. Antheridia borne directly on vegetative filaments, ovoid to short-cylindrical, opening by 
a terminal pore (Section Woroninia) . . . . . . . . . 2 

I. Antheridia subtended by a basal, empty, cell, opening by one to several lateral pores on 
papillae (Section Piloboloideae) . 3 

2. Antheridia and oogonia adjacent on the one filament; antheridia ovoid, 80-140 Jim 
long, LID 1.4-2.5 . . . . . . . . 1. V. ve/utina 

2. Antheridia and oogonia on separate filaments; antheridia cylindrical to elongate-
ovoid, (70-)80-150(-180) Jim long, LID (2-)2.5-5(-6) . . . 2. V. con((era 

3. Thalli monoecious, with oogonia and antheridia adjacent on vegetative 
filaments 3. V. pi/abolaides 

3. Thalli dioecious or with oogonia and antheridia never adjacent on the one filament .4 

4. Oogonia not subtended by a cell; no protoplasmic mass below the mature oospore; 
antheridia 300-500(-600) JLm long, single ... 4. V. longicaulis 

4. Oogonia subtended by a cell; a protoplasmic mass present below mature oospore; 
antheridia 115-240 Jim long, in small clusters 5. V. glamerata 
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l. Vaucheria velutina C. Agardh 1824: 312. Christensen 1973: 516, fig. 2A-H; 1987a: 28, fig. 
8A,B. 
V. thuretii Woronin 1869: 157, pI. 2 figs 30-32. Blum 1972: II, fig. 30. Ott & 
Hommersand 1974: 383, figs 31-34. 

FIG. 169A 
Thallus dark green, forming dense and extensive turfs up to many metres across and 

1-2 cm high, in sheltered lower eulittoral situations. Filaments sparingly branched, (45-) 
60-100 J.!m in diameter, coenocytic; chloroplasts discoid to lenticular, 2-3 /.Lm broad, each 
with a pyrenoid. 

Reproduction. Aplanosporangia not observed, but reported from elsewhere (Christensen 
1987a, p. 28). 

Thalli monoecious. Oogonia (Fig. 169A) sessile on vegetative filaments, erect or oblique, 
ovoid to subspherical, 220-320/.Lm long and 150-260/.Lm in diameter, readily lost from 
filaments; oospores subspherical, 150-240/lm in diameter, wall 2-3 /.Lm thick, smooth, not 
filling the oogonium especially above and below. Antheridia (Fig. 169A) sessile, single or 
several on the filament adjacent to oogonia, erect or oblique, ovoid to ellipsoid, 80-140/lm 
long and 50-75 /lm in diameter (LIB 1.4-2.5), with a narrower, apical, dehiscence pore. 

Type from Gnlen, Sweden; in Herb. Agardh, LD, 14700. 

Distribution: Widespread. 
In southern Australia, known from Edithburgh to Lefevre Peninsula, and the north coast 

of Kangaroo I., S. Aust., but probably far more widespread. 

Selected specimens: Between Coobowie and Edithburgh, S. Aust., low eulittoral (Brock, 
17,iii.1984; ADU, A55088). Port Clinton, S. Aust., mid eulittoral (Womersley, 18.ix.1981; 
ADlJ, A52911). Taperoo, Lefevre Pen., S. Aust., lower eulittoral in harbour (Brock, 12.xLI986; 
ADU, A57270 and Wittesch, 26.iii.1987; ADlJ, A57435). Onkaparinga Est. mouth, S. Aust., 
lower eulittoral (Brock, 9.v.1987; ADU, A57484). American R. inlet, Kangaroo I., S. Aust., 2 
m deep in channel (Womersley, 6.ii.1956; ADU, A20068). 

V. velulina is characterised by the sessile oogonia with adjacent, short and more or less 
ovoid antheridia. 

2. Vaucheria conifera* Christensen 1987b: , figs 

FIG. 169B-E 
Thallus medium to dark green, forming dense turfs or tufts with erect filaments, on mud 

under mangroves or in deeper water. Filaments sparsely branched, 24-45 /.Lm in diameter, 
with slenderer rhizoids basally; chloroplasts discoid to lanceolate, 1-2/.Lm across, without (?) 
pyrenoids. 

Reproduction. Sporangia unknown. 
Thalli monoecious but with oogonia and antheridia on separate filaments. Oogonia (Fig. 

169B,D) sessile on vegetative filaments, more or less erect, ovoid to obovoid, 120-180/.Lm 
long and 80-120/lm in diameter, with an apical opening 20-30/.Lm across, usually with a 
slightly recurved edge; oospores subspherical to slightly ellipsoid, 90-140 /.Lm long and 90-115 /lm 
in diameter, wall smooth, 3-5 J.!m thick, with slight to distinct distal and proximal cavities in 
the oogonium. Antheridia (Fig. 169C,E) usually sessile and erect on vegetative filaments, rarely 
stalked, cylindrical to slightly ellipsoid or conical, (70-)80-150(-180) /lm long and (20-) 
25-40/.Lm in diameter, LID (2-)2.5-5(-6) with a large terminal discharge pore. 

Type from Garden I., Port Adelaide, S. Aust., under mangroves (Christensen, 8.ix.l981; 
holotype in ADU, isotype in C). 

Distribution: Known from the type locality; 9 km NNE of Port Pirie, S. Aust., in Avicennia 
woodland (Christensen. 9.ix.1981); and Grange, S. Aust., 20 m deep on tyre reef (Reimers, 
24.iv.1987; ADU, A57482). 

* This species to be formally described with a Latin diagnosis, by Christensen late in 1987. 
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Fig. 169. A. Vaucheria velutina (ADU, A57435). An oogonium and three adjacent antheridia. B-E. 
Vaucheria coni/era. (B,C, from Type after Christensen 1987b, figs 17 and 9; D,E. ADU, A57482.). B. 
Oogonium with oospore. C. Filament with 3 antheridia. D. Filament with two oogonia. E. Filament 
with three antheridia. F. Vaucheria pi/oboloides (ADU, A57155). Oogonia (with distal oospores) and 
antheridia on adjacent filaments. G,H. Vaucheria longicaulis (ADU, A57483). G. Two oogonia. H. 
Three antheridia from a single filament. I-J. Vaucheria glomerata (ADU, A19793, holotype). I. Two 
oogonia with thick-walled oospores, protoplasmic masses, and basal cavity, with chloroplasts in part 
of filament. J. Clustered antheridia borne laterally on a vegetative filament with one cross wall. 
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V. coni/era differs from V. velutina in having oogonia and antheridia on separate filaments 
and the antheridia are longer, with a greater LID ratio. 

The collection (Fig. 169D,E) from an artificial tyre reef, 20 m deep, has somewhat less 
elongate antheridia than in the type, which came from an intertidal situation, but they are 
borne on separate filaments as in the type, in contrast to V. velutina. Further study of variation 
in length and proportions of antheridia is clearly needed. 

3. Vaucheria piloboloides Thuret 1854: 389. Blum 1972: 29, figs 102, 103. Christensen 1986: 
23, fig. 6A-D; 1987a: 23, fig. 6A-D. Taylor & Bernatowicz 1952: 76, pI. I figs 1-14. 
Venkataraman 1961: 52, fig. 30. 

FIG. 169F 
Thallus medium to dark green, forming loose tufts on detritus or epiphytic, with erect 

filaments above. Filaments sparingly branched, 45-90 J.Lm in diameter, coenocytic; chloroplasts 
discoid to lanceolate, 4-6 J.Lm across, each with a pyrenoid. 

Reproduction. Aplanosporangia clavate (Christensen 1987a, p. 23). 
Thalli monoecious, with the sex organs on adjacent branches of erect filaments, the 

antheridia below the oogonia. Oogonia (Fig. 169F) pedicellate, clavate with a subgJobose upper 
part and a partial ring-like wall where the oogonium broadens, 400-500 J.Lm long and 200-250 /oLm 
in diameter above, without a basal empty cell; oospores compressed transversely, ellipsoid to 
lenticular, situated in the upper part of the oogonium, 120-160 J.Lm in longest dimension and 
95-120 J.Lm thick, wall 1-3 mm thick, smooth, usually without a lower protoplasmic mass in 
the oogonium. Antheridia (Fig. 169F) pedicellate, erect, subtended by an empty cell 25-80 
(-120) J.Lm long and 40-65 J.Lm in diameter (LID 1-2.5), cylindrical to fusiform, occasionally 
with a lateral branch, 240-350 J.Lm long and 60-100(-120) J.Lm in diameter, with a terminal 
and 1-4 lateral discharge pores on prominent conical protuberances 25-50(-70) J.Lm long. 

Type from Saint-Vaast-La-Houge, Normandy, France; in Pc. 

Distribution: Widespread in temperate seas. 

Known specimens: Only known in southern Australia from O'Sullivan Beach (just S. of Port 
Stanvac), S. Ausl., 2 m deep in harbour, epiphytic and on detritus (Cannon, 18.ix.1986; ADU, 
A57155-"Marine Algae of southern Australia" No. 297). 

The above collection agrees well with V. piloboloides and may be an adventive species 
from elsewhere. The dimensions agree better with this species rather than with the slenderer 
but closely related V. caloundrensis Cribb (1960, p. 16, pI. 5 figs 1-6) from south-eastern 
Queensland. 

4. Vaucheria longicaulis Hoppaugh 1930: 332, figs 1-4. Islam 1984: 898, figs 124-142. Ott & 
Hommersand 1974: 378, figs 46-50. Taylor 1952: 274, figs I-II. Venkataraman 1961: 
49, fig. 27. 

FIG. 169G,H 
Thallus dark green, forming loose turfs or tufts 1-30 cm (to several metres) across and 

2-6( -12) em high. Filaments sparsely branched, 25-60 J.Lm in diameter, coenocytic; chloroplasts 
discoid to ovate, 2-3 J.Lm across, with a pyrenoid. 

Reproduction. Aplanosporangia terminal, clavate, 180-280 J.Lm long and 70-90 J.Lm in 
diameter. 

Thalli dioecious, with gametangia terminal but becoming lateral by extension of the 
vegetative filament from below. Oogonia (Fig. 169G) clavate to pyriform, 240-290(-310) J.Lm 
long and 110-140 J.Lm in diameter, rounded apically, lying in line with the pedicel, not 
subtended by an empty cell but with a wall-ring in the mid region of the oogonium; oospores 
sub-spherical, 110-130 J.Lm in diameter, occupying the upper part of the oogonium, with a 
smooth wall 2-4 J.Lm thick, without a basal protoplasmic mass in the oogonium. Antheridia 
(Fig. 169H) single, terminal, becoming distantly sympodial by extension of the filament from 
below the antheridium, usually with an empty basal cell 30-40 J.Lm in diameter and 30-60 J.Lm 
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long, cylindrical, tapering apically, 300-500(-600) /lm long and 35-50(-80) /lm in diameter, 
with a terminal and 3-6 lateral discharge pores on conical protuberances 10-40(-60) /lm long. 

Type from Elkhorn Slough, Monterey County, California, U.S.A.; location? 

Distribution: Temperate North America, Asia, South America. 
In southern Australia, from Port Augusta, S. Aust., to Nelson lagoon, Vic., but probably 

more generally distributed along the coast. 

Selected specimens: Port Augusta, S. Aust., I m deep in aquaculture ponds (Smallridge, 
29.iv.1987: ADU, A57479). Rosetta Bay, Victor Harbor, S. Aust., lower eulittoral (Womersley, 
30.ix.1985; ADU, A56780). Noonameena, Coorong, S. Aust., 0-1 m deep (Robertson, 
27.viii.1976; ADU, A47258). Robe, S. Aust., upper sublittoral pools, slipway reef (Womersley, 
16.x.1985; ADU, A56797). Nelson lagoon, Vic., upper sublittoral within entrance (Womersley, 
15.x.1985; ADU, A56798). 

V. longicau/is is probably the commonest marine Vaucheria in sheltered to moderate 
wave action areas along southern Australia, and can form extensive mats in suitable situations. 
Field collections are commonly sterile or in some cases male only, but the characteristic 
oogonia and antheridia usually develop in culture. 

5. Vaucheria glomerata Blum & Womersley 1955: 713, figs 1-14. Venkataraman 1961: 51, 
fig. 28. 

FIG. 169I,J 
Thallus dark green, forming dense tufts 2-10 cm across and 1-2 cm high, associated with 

sandy-mud in rock pools. Filaments sparingly branched, (20-)40-65/lm in diameter, with 
occasional cross-walls in filaments bearing sex organs: chloroplasts discoid, 2-4/lm across, 
without pyrenoids. 

Reproduction. Sporangia unrecorded. 
Thalli dioecious, with oogonia and antheridia on separate filaments within the one tuft. 

Oogonia (Fig. 1691) terminal on short, relatively erect, lateral branches, radially symmetrical, 
140-240/lm long and 85-130(-170) /lm in diameter, usually sub tended by an empty cell 
30-70/lm long and 30-40/lm in diameter; oospores terminal, subspherical to slightly ovoid 
and not filling the lower part of the oogonium, 130-160/lm long and 85-130(-170) /lm in 
diameter, wall 6-14 /lm thick, smooth; a spherical protoplasmic mass present below the 
oospore. Antheridia (Fig. 169J) lateral to vegetative filaments with occasional cross-walls, 
simple or in branched clusters, each with a subtending cell 18-30/lm in diameter and LID 
2-6, fusiform to cylindrical but tapering apically, 115-240/lm long and (l8-)25-50/-Lm in 
diameter, with a terminal and 1-3 cylindrical lateral discharge pores 1O-25/lm long. 

Type from Port Willunga (Aldinga), S. Aust.; in uppermost sublittoral pools (Womersley, 
26.ix.1954); holotype in ADD, A19793; isotypes in NY, UC, BM, LD and MEL. 

Distribution: Only known from the type locality, Nora Creina, S. Aust., and Crawfish Rock, 
Westernport Bay, Vic. 

Known specimens: The type. Port Willunga, S. Aust., in uppermost sublittoral pools (Wom
ersley, l.xi.1953; ADU, A19102 and 23.ii.1955; ADU, AI9863). Nora Creina, S. Aust., in 
sheltered pool on rough-water coast (Womers/ey, 22.ii.1985; ADU, A56407). Crawfish Rock, 
Westernport Bay, Vic., 4 and 8 m deep (Watson, 17.xi.1974; ADU, A46230 and A46258 resp.) 

V. glomerata is distinguished by the oogonia on short lateral branches with an empty 
basal cell and a subspherical basal protoplasmic mass below the thick walled oospore, and the 
slender, glomerate antheridia. 
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GLOSSARY 
abaxial: on the side of the branch facing away from the axis. 
aero blastic: when branches originate from small lenticular segments of the apical cells (in 

Sphacelariales). 
acropetal: growth originating at or near the apex of a branch, with lateral branches becoming 

progressively older away from the apex. 
acuminate: tapering gradually to a sharp point. 
acute: with a sharp apex or a narrow axil. 
adaxial: on the side of a branch facing the axis. 
adventitious: an organ or structure arising in an abnormal position. 
alga(-e): a general term applied to any taxon of photosynthetic, usually aquatic, non-vascular 

plants reproducing without cellular-jacketed antheridia and oogonia. 
alginic acid: a phycocolloid present in the cell walls of Phaeophyta, consisting of a polysac

charide formed from ,6-1, 4-linked d-mannuronic acid and a- L 4-linked L-guluronic acid 
units. 

alternate: with branches arising at ditlerent levels along an axis. 
anisogametes: motile male and female gametes which differ morphologically. 
annual: a plant or frond lasting for only one year. 
annular: ring like, as applied to ridges or ingrowth of walls. 
anterior: towards the front or apex of a structure. 
antheridium(-a): a male reproductive organ containing sperms. 
anticlinal: cell division by a wall perpendicular to the surface of the tissue (usually the outer 

layer of the thallus). 
apex: the tip or point of a structure. 
apical growth: growth occurring at the apex of an axis or branch. 
apiculate: terminating abruptly in a straight, distinct, point. 
aplanosporangium(-a): a sporangium containing a non-motile spore (aplanospore) which ger-

minates directly into a filament (e.g. in Vaucheria). 
apomeiotie: formation of reproductive cells without meiosis. 
appendage: a lateral, usually irregularly positioned, short structure on an organ. 
appressed: lying closely on the substratum or parent branch for the whole of its length or 

surface. 
asexual: reproduction which does not involve sexual fusion of gametes or the occurrence of 

meiosis. 
assimilatory: filaments or cells which contain photosynthetic plastids. 
assurgent: inclined upwards (usually curved) from its origin. 
asymmetric: a branching pattern or shape which differs on each side of a central line. 
attenuate: tapering gradually. 
auxocaulic: growth of axes or branches by enlargement of medullary cells (e.g. Cladostepha-

ceae). 
awn: a sharp, usually moderately elongate, terminal or lateral projection. 
axial: pertaining to the axis or central core of a branch. 
axil: the angle between the axis and a lateral branch or organ. 
axillary: situated on, in, or from an axil. 
axis: the main stem or a major branch of a thallus, usually bearing laterals. 

basipetal: growth originating at or near the base or lower parts of the thalIus~ the opposite or 
acropetal. 

benthic: applied to an organism attached to or resting on the substrate of an ocean or lake. 
biflagellate: with two flagella. 
bifurcate: divided more or less equally into two. 
bilateral: with branches on two opposing sides of an axis but not strictly distichous. 
biogeography: the study of the geographical distribution of organisms. 
hipinnate: twice pinnate. with the pinnae themselves pinnate. 
biseriate: arranged in two series or rows. 



GLOSSARY 

bisexual: with both sex organs produced within the one structure or thallus. 
blade: the broad, flattened part of a thallus, usually surmounting the stipe. 
bract: a modified lateral branchlet usually with reproductive organs in its axil. 
branch: a main lateral of a thallus, usually itself branched. 
branchlet: a smaller lateral branch of the main branches. 
bushy: a dense, much branched, thallus or part thereof. 
bullate: blistered or puckered. 

calcification: deposition of calcium carbonate in or on eel] walls of the thallus. 
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carotenoids: orange-yellow isoprenoid polyene pigments containing carbon and hydrogen, 
present in phaeoplasts. 

cartilaginous: firm and tough but somewhat flexible. 
chlorophyll: fat soluble, green, photosynthetic pigments, consisting of closed tetrapyrrois with 

magnesium. 
chrysolaminaran: the storage product of most Chrysophyta, consisting largely of (:I-I, 3-

glucopyranoside units. 
class: a major taxonomic group, between phylum (division) and order. 
clathrate: forming a net or reticulum. 
clavate: club-shaped, broadest near the apex. 
coalesce: uniting or merging by growing together. 
coenocytic: large (usually elongate) multinucleate cells. without cross walls in vegetative parts. 
colonial: an organism formed by loose or defined aggregation of similar cells. 
columella: the central conical cellular mass within the conceptacles of some Fucales. bearing 

a terminal tuft of hairs. 
complanate: flattened or branched in one plane. 
compressed: flattened but not strongly so, with an ovate cross section. 
conceptacle: a flask-shaped cavity, opening to the surface, containing reproductive organs (e.g. 

in Fucales). 
convolute: partly inrolled from the margin. 
cortex: the outer layer of cells or tissue of a thallus, outside the medulla. 
cosmopolitan: widely distributed in all or most oceans of the world. 
costa: an elongate central thickening to a branch; a midrib. 
costate: with a costa or midrib. 
crustose: forming a firm to hard crust or layer on the substrate. 
cryptostomata: a flask-shaped cavity, opening to the surface, but not containing reproductive 

organs (e.g. in Fucales). 
cuneate: wedge-shaped. 
cupula: a small cup-shaped structure. 

deciduous: loss of branches, usually seasonally. 
deltoid: triangular, with approximately equal sides. 
dentate: with marginal teeth. 
denuded: left bare following loss of lateral branches. 
determinate: having a fixed limit to growth. 
dichotomous: branching into two equal parts by equal division at the apex. 
diffuse (growth): growth in almost any part of the thallus. not localised. 
dioecious: having the male and female gametes produced on different plants. 
diplohaplontic: with separate multicellular diploid (sporophyte) and haploid (gametophyte) 

generations. 
diploid: with two sets of chromosomes (2N) in each nucleus. 
dip\oidisation: formation of a diploid thallus by other than normal fertilisation. 
diplontic: when the diploid phase is prominent and the haploid phase consists only of the 

gametes. 
direct (life history): reproduction of the same phase of the (potential) life history by means 

of asexual spores. or propagules. 
discoid: forming a flattened disc with a rounded outline. 
discrete: separate, not Joined or coalescent. 
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distal: furthest from the point of attachment of an organ. 
distichous: in two opposite rows along an axis or branch and thus lying in one plane. 
distromatic: with two layers of cells, giving a cross-section two cells thick. 
division: a major group of plants, equivalent to phylum. 

ecoform: a form of a species considered to be ecologically based. 
ecorticate: without a cortex. 
ecostate: without a costa or midrib. 
elachistoid: forming dense tufts, with free filaments above, similar to those of Elachista. 
ellipsoid: a solid of elliptic shape. 
elliptic: shaped like an ellipse; oval with regularly rounded ends (in 2 dimensions). 
embryo: a young multicellular organism, derived from the zygote or a spore, before differen-

tiation into the mature organism. 
endemism: restriction of the distribution of a taxon to a particular geographical region. 
endophyte: an organism living within the tissues of a host plant. 
endosporic: formation of spores within the sporangium wall. 
ensiform: shaped like a broadsword. 
entire: with a smooth margin. without teeth or lobes. 
entwined: entangled or intermixed. 
epilithic: living attached to rock or stones. 
epiphytic: living attached to a plant, but not parasitic. 
eulittoral: the main intertidal zone between the sublittoral (usually dominated by large brown 

algae) and the littoral fringe (usually dominated by littorinid snails). 

false hairs: hair-like. tapering, extensions of filaments (e.g. in the Ectocarpaceae) with almost 
colourless cells and without a basal meristem (c.f. phaeophycean hairs). 

family: a taxonomic group between order and genus, with the name ending in -aceae. 
fascicle: a cluster or bundle, with the parts sub-parallel. 
fasciculate: formed of fascicles. 
fastigiate: with branchlets clustered. erect and sub-parallel, but tapering above. 
filament: a long row of cells attached end to end, usually uniseriate. or a very elongate and 

narrow coenocytic cell or part thereof. 
filiform: thread-like, usually several cells thick. 
flabellate: fan-like and complanate, extending upwards from a narrow base. 
flaccid: limp. flabby. 
flagellum(-a): long, cylindrical. cytoplasmic extensions from cells, conferring motility on the 

cell; structurally with 9 peripheral doublets and two central microtubular strands. 
flexuous: axes or branches with zig-zag development, usually with alternate branches on each 

side. 
foliose: broadly flattened and leaf-like. 
free-floating: floating at or under the surface of water; not attached. 
frond: the main part of a thallus, above the hold fast and stipe. 
fucalean: pertaining to the Fucales in structure or reproduction. 
fucoxanthin: the predominant carotenoid pigment of brown algal phaeoplasts. 
furcate: divided into two. usually fairly equally, but not strictly dichotomous. 
fusiform: spindle shaped, thicker centrally and tapering to both ends. 

gametangia: the sex organs which contain the gametes. 
gamete: a haploid reproductive cell capable of uniting with another such cell to form a diploid 

zygote. 
gametic meiosis: meiosis resulting in direct formation of gametes in a diplontic life history. 
gametogenesis: the process by which gametes are formed. 
gametophyte: the multicellular sexual (N), gamete-producing phase of the life history of a 

plant. 
generation: one of the two phases (gametophyte or sporophyte) in the life history of a plant. 
genus: a taxonomic group of one or more related species, separable from other such groups. 
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habit: the morphological form of a plant. 
habitat: the environment in which an organism lives. 
hair: elongate, usually multicellular and uniseriate, extensions, not or only slightly pigmented, 

tapering or cylindrical, including "false hairs" without a basal meristem and "phaeophy
cean hairs" with a basal meristem. 

haploid: the phase of the life history of a plant with the nuclei containing a single set (N) of 
chromosomes. 

haplontic: when the haploid phase is prominent and the diploid phase consists only of the 
zygote cell. 

haplostichous: thallus construction of free or consolidated filaments but lacking intercalary 
longitudinal cell divisions. 

haptera: branched, usually relatively robust, attachment organs (especially in the Laminariales 
and certain Fucales). 

hapteroid: attachment structures somewhat like haptera. 
hemiblastic: origin of lateral branches from cells below the apex with the lateral as broad as 

the whole length of the parent secondary segment (Sphacelariales). 
hemiparasitic: partially parasitic but with the parasite largely independent and photosynthetic. 
heteromorphic: with morphologically different gametophyte and sporophyte phases in a diplo-

haplontic life history. 
heterotrichous: a habit, usually filamentous, with both prostrate and erect systems. 
holdfast: a basal attachment organ. 
holotype: the single specimen or sheet on which an author bases the description of a new 

taxon. 
host: an organism on which another organism grows. 
hypacroblastic: origin of laterals from cells below the apical cell, from either the full length 

of the parent cell (hemiblastic) or from a subdivision of the parent cell (meriblastic). 
hypha(-ae): elongate, slender cells or filaments derived laterally from medullary cells (in larger 

brown algae). 

indeterminate: capable of unlimited growth. 
incised: cut or divided deeply and sharply, often irregularly. 
intercalary: growth occurring between the apex and base. 
intergrade: an intermediate form between two species or varieties. 
intertidal: the region of the shore between extreme low and high tides. 
isodiametric: with approximately equal diameters or dimensions. 
isogamous: with morphologically identical (usually motile) gametes. 
isomorphic: organisms with the gametophyte and sporophyte of similar morphology and size. 
isotype: a duplicate specimen to the holotype. 

kelp: a member of the Laminariales; also used in "bull kelp" (Durvillaea). 

lacerate: torn or irregularly cleft. 
laciniate: slashed, torn or divided into narrow, usually tapering, lobes. 
lacunae: cavities within a structure. 
lamellate: composed of thin layers or plates of tissue. 
lamina: the flat blade or upper part of larger algae. 
laminarin: a soluble storage product of brown algae; a polysaccharide composed of ,6-1, 3-

linked glucans with some {3-I, 6-linkages forming a branching polymer. 
laminate: flattened to form a lamina. 
lanceolate: lance-shaped; long and narrow, tapering to both ends, especially to the upper. 
lateral: a side branch or structure on an axis or larger branch. 
lax: loose and soft; not rigid. 
lectotype: a specimen of the type collection selected as the basis of the taxon in the absence 

of a holotype. 
lenticular: shaped as in a doubly-convex lens. 
leptocaulous: with the secondary segments of branches not increasing in size (Sphacelariaceae). 
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life history: the sum of an organism's morphological, cytological and reproductive phases. 
ligulate: strap-shaped. 
lineage: a line or row of cells, usually indicating their origin. 
linear: narrow, with parallel sides and several times longer than broad. 
loculus(-i): a chamber of a reproductive organ, containing usually a single gamete or spore. 
loose-lying: not attached to but lying on the substrate or in shallow water. 

macroalgae: larger algae readily observed without a microscope. 
macrogamete: the larger (usually regarded as female) of anisogametes. 
macroscopic: structures seen clearly with the unaided eye. 
macrothallus: the larger, conspicuous, phase in the life history of an organism, as contrasted 

with the microthallus. 
macrozooid: the larger of two differently sized zooids. 
macrozoosporangium(-a): a sporangium with relatively large locules, producing the larger of 

two differently-sized spores. 
mangroves: arborescent angiosperms characteristic of essentially marine, intertidal, mud-flat 

situations, in some genera with aerial pneumatophores arising from the roots. 
mannitol: the soluble storage sugar alcohol, found in brown algae. 
mastigonemes: fine, hair-like, appendages on flagella. 
medulla: the central region of a thallus, internal to the cortex. 
meiosis: nuclear division in which the chromosome number is reduced from 2N to Nand 

genetic segregation occurs. 
meiosporangium(-a): a sporangium in which meiosis occurs. 
meiospore: a spore formed directly as a result of meiosis. 
meriblastic: branching by outgrowth of small peripheral cells on the axes (in Cladostephus). 
meristem: a region of cells actively dividing. 
meristoderm: the meristematic surface layer of tissue, dividing largely by anticlinal and also 

by basal periclinal divisions. 
mesochiton collar: the thickened, collar-like, inwardly projecting ring of central wall material. 

near the apices of oogonia in the Seirococcaceae. 
microfibrils: minute, (sub)microscopic, fibrillar components of cell walls. 
microscopic: small structures only seen clearly with a microscope. 
microthallus: the small, filamentous, inconspicuous phase of an organism, alternating with a 

larger phase (the macrothallus). 
midrib: a thickened line of cells running axially in a frond or compressed branch of a thallus. 
mitospore: a spore formed as a direct result of mitosis. 
moniliform: arranged like a string of rounded beads. 
monoecious: producing male and female gametes usually in separate structures but on the 

same individuaL 
monopodial: growth by means of a continuous apical growing point. 
monospecific: referring to a genus containing a single species. 
monosporangium: a sporangium forming a monospore. 
monos pore: a single spore formed within a monosporangium. 
monostromatic: single layered, usually only one cell thick. 
morphology: the form of the thallus or structure. 
mucro: a short, sharp, point. 
mucronate: furnished with a mucro. 
multiaxial: a thallus formed of several to many axial filaments, all with apical or subapical 

growth. 
multicellular: consisting of many cells. 
multiseriate: with more than one row of cells. 
muricate: rough surfaced, with short, hard, points. 
mutic: without a terminal point. 

neotype: a specimen seleeted to serve in place of the holotype or lectotype when these do not 
exist. 
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neutral sporangia: sporangia producing mitospores which re-cycle the same phase of the life 
history. 

nom. cons.: nomen conservandum, or a name conserved according to the International Code 
of Botanical Nomenclature. 

nomen dubium: a doubtful name, to be discarded according to the International Code of 
Botanical Nomenclature. 

oblanceolate: lance-shaped, but with the narrower end basal or attached. 
obovoid: egg-shaped, but broadest near the upper end (a three-dimensional term). 
obtuse: blunt or rounded at the end. 
oogamy: reproduction involving a large non-motile egg and a small motile sperm. 
oogonium(-a): the female reproductive organ(s), each containing one or more eggs. 
oospore: the zygote or fertilised egg which develops a separate wall and later germinates 

directly to a filament (e.g. Vaucheria). 
order: a taxonomic group between class and family, with the name ending in -ales. 
ostiole: the pore-like surface opening to a conceptacle (e.g. in Fucales). 
ovate: egg-shaped in outline, broadest near the base (a two-dimensional term). 
ovoid: egg-shaped, broadest near the base (a three-dimensional term). 

panicle: a loose cluster of reproductive organs; a branched raceme. 
papillae: small, rounded or obtuse protuberances on an organ. 
paraphyses: sterile filaments, usually uniseriate, on the thallus surface or within conceptacles. 
parenchymatous: a tissue of thin-walled. more or less isodiametric cells, derived by division 

in different planes. 
parietal: adjacent to the inner side of a cell or structure. 
parthenogenesis: production of a new individual from a single unfertilised gamete, usually an 

egg. 
pedicellate: with a cellular stalk, usually applied at the microscopic level. 
peltate: a shield-like structure with a stalk from the centre of the lower surface. 
percurrent: extending from base to apex of a thallus as one or more well-developed axes. 
perennial: a thallus or part thereof which lasts for several years. 
periclinal: cell division by walls parallel to the surface of the tissue. 
pericyst: a peripheral eell differing in size, colour and contents, and functioning as a dormant 

initial (Sphacelariaies). . 
periphery: on the circumference of the cell or structure. 
petiolate: stalked leaves, vesicles or other macroscopic organs. 
phaeophycean hair: a filament (without phaeoplasts) of uniseriate cells developing from a 

basal meristem of few to several dividing cells. 
phaeoplast: the photosynthetic plastid of brown algae, distinguished by its brown colour, 

presence of fucoxanthin and other pigments, and thylakoids in groups of three. 
phragmoplast: an assemblage of microtubules parallel to the spindle axis at telophase of 

mitosis, across which the cell plate develops. 
phylum: a major group of plants, equivalent to division. 
physodes: vesicle-like globules in cells of most brown algae, containing phenolic compounds. 
pinnate: with laterals, ramuli or segments arranged along each side of an axis or branch. 
pit-connection: a cytoplasmic strand connecting two adjacent cells through a pit in their wall. 
plasticity: the capacity of an organism to change its form in response to varying environmental 

conditions. 
pleiomorphy: the ability of organisms to exhibit two or more different forms in their life 

history. 
plethysmothallus: a haploid or diploid microthallic phase capable of asexual multiplication by 

zoospores. 
plurilocular: a many-loculed sporangium or gametangium, with each loculus producing a 

mitospore or gamete. 
pluristromatic: formed of several to many layers of cells or stroma. 
pneumatocyst: a vesicle; a gas-containing, subspherical to ovoid, floatation structure. 
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polychotomous: division at one point into several sub-equal branches. 
polystichous: truly parenchymatous structures formed by cell divisions in various planes. 
pore: a small surface opening. 
posterior: the rear position; opposite of anterior. 
primary branches: the main, usually long, branches arising from the top of the stipe. 
proliferous: bearing branchlets as irregularly placed offshoots. 
propagulum(-a): a multicellular non-sexual structure of distinctive form, reproducing the 

thallus directly (some species of Sphace/aria). 
prostrate: lying flat on the substrate. 
protandrous: sexual reproduction with the antheridia maturing before the oogonia. 
protonema: a filamentous microthallic phase from which the macrothallus arises directly. 
protoplasm: the living contents of a cell, consisting of cytoplasm and nucleus. 
protuberance: an outward projection from the surface of a cell or tissue. 
proximal: nearest to the point of attachment or origin. 
pseudoparenchymatous: parenchyma-like due to lateral adherence or interweaving of filaments. 

but without cell divisions in all planes. 
pulvinate: hemispherical or cushion-shaped, with a broad base. 
pseudostreblonematoid: with a form similar to, but probably of separate origin from, Streb/o· 

nema, i.e. with prostrate endophytic filaments bearing erect filaments emerging from the 
host. 

pyrenoid: an organelle within or attached to a photosynthetic plastid, forming a centre for 
carbohydrate synthesis. 

pyriform: pear-shaped, attached at the narrower end. 

quadrangular: four cornered, usually with right angles. 

racemose: having a cluster of stalked reproductive organs around a central axis. 
radial: on the radii of the structure or around an axis. 
ramulus( -j): lesser or ultimate branch lets. 
receptacle: the branch, usually modified, which bears the reproductive organs (e.g. in Fucales). 
reflexed: bent backwards or downwards. 
residue: the remains, usually short and stubby, on an axis or branch when a lateral has been 

lost (e.g. in Cystophora). 
reticulate: forming a net or reticulum. 
retroflex: bent sharply backwards or downwards from the axis. 
rhachis: the main axis of a compound branch system. 
rhizoid: a single- or few-celled (without differentiation) attaching or absorptive structure. 
rigid: stiff, inflexible. 
robust: strongly developed, often thick, compared to related taxa. 
rostellate: somewhat beaked; narrowed to a slender tip. 
rostrate: ending in a long, often beak-like, point. 
rugose: wrinkled or roughened with ridges and furrows. 

saccate: in the form of a sac or cavity. 
scalariform: with laterals or their residues arranged like a ladder with cross rungs. 
seagrass: a marine monocotyledon growing submerged at least at high tide. 
secund: bearing laterals more or less in a row on one side of a branch. 
segment: a division of an axis or branch; a large cell of a series. 
septate: with cross walls to the cells or filaments. 
septation: the occurrence of cross walls or septa. 
serrate: marginally toothed with teeth pointing forwards. 
sessile: attached directly to the substrate without a distinct holdfast and stipe; not stalked. 
sieve-tube: conducting elements in the phloem of vascular plants; similar elements occur in 

the stipes of Laminariales. 
simple: unbranched or undivided. 
sinuate: with a wavy margin. 
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sorus(-i): a cluster of reproductive organs, occurring as a surface patch or raised group. 
sperm: the motile male reproductive cell. 
spike: an elongate structure with an axis bearing sessile reproductive organs. 
spine: a stiff, sharp-pointed projection on a cell or tissue. 
spinous: bearing spines. 
sporangia: spore producing cells or structures. 

479 

spore: a one-celled reproductive cell derived by mitosis (mitospore) or meiosis (meiospore) 
and capable of growth directly. 

sporophyte: the diploid (2N) spore-producing multicellular phase of a life history. 
stellate: with the form of a star, with numerous projections from a central region. 
sterile: lacking reproductive organs of any type. 
stipe: the stalk, lying between the holdfast and the blade or frond of the thallus, or bearing 

the primary branches. 
stolon: a prostrate or creeping axis, lying on the substrate, from which erect branches arise. 
stoloniferous: stolon-like or stolon-bearing. 
streblonematoid: with the form of Streblonema, i.e. with prostrate endophytic filaments bearing 

erect filaments emerging from the host. 
stubby: short, thick and usually rounded. 
stupose: covered with a felt of hairs. 
subclass: a taxonomic group between class and order. 
subcortex: the inner part of the cortex, differing somewhat from the cortex (e.g. in Chordari-

aceae). 
subdichotomous: almost dichotomous but not truly so. 
subfascieulate: almost fasciculate. 
sublittoral: the photic zone below the eulittoral region, from about mean low tide level to the 

lower limit of algal growth. 
sublittoral fringe: a distinctive fringe zone which is sometimes characteristic of the region just 

below the eulittoraL 
subspherieal: almost spherical. 
substrate: the place (e.g. rock, sand, mud or a host) to which an organism is attached. 
subterete: almost terete. 
supernumerary nuclei: the nuclei (commonly 7) which are rejected from inclusion in the egg 

cell following meiosis in the oogonium (e.g. in Cystoseiraceae). 
sympodial: development of an axis by repeated replacement of the growing apex by a lateral 

growing point from below. 
synonym: a superseded name, replaced by the correct one, for a taxon. 

tannin cell: a cell with dark phenolic inclusions. 
taxon(-a): a group of organisms, at any level, in the classification of plants or animals. 
terete: cylindrical and usually slightly tapering. 
tetra sporangium: a meiosporangium containing four spores, usually in a distinctive arrange

ment. 
thallus: the relatively simple plant body of a non-vascular plant. 
thylakoid: a flattened sac-like membranous structure associated with photosynthetic pigments, 

within the plastids. 
tomentose: densely covered with short, often matted, hairs. 
tongue eell: a specialised initial cell formed during the development of a conceptacle. 
torulose: cylindrical but with numerous rounded excrescences. 
tribuliform: almost triangular in face view, but with a small bulge in the middle of the upper 

side. 
trichothallie: growth by means of a meristem at or near the base of filaments usually aggregated 

in a tuft. 
triquetrous: a three sided structure, triangular in cross section. 
tristichous: with laterals in rows on three sides of the axis or branch. 
truncate: with the end abruptly flattened as if cut off. 
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turf: a dense layer of short upright shoots arising from prostrate bases, as in a lawn. 
type: the specimen on which a species (or lesser category) is based (see holotype, isotype), or 

the species name which provides the basis of the genus; similarly for higher taxa. 

ultrastructure: the submicroscopic structure of cells as shown in the electron microscope. 
undulate: wavy. 
uniaxial: with a single axis or filament within the thallus. 
unicellular: with a single cell. 
uniflagellate: with a single flagellum. 
unilateral: branched on one side of the axis or branch. 
unilocular: a sporangium with a single chamber, producing numerous spores (usually meio

spores). 
uniseriate: arranged in a single row or series, not more than one cell broad. 
unisexual: with only one sex in anyone individual or within one reproductive structure (e.g. 

a conceptacle). 

vegetative: to do with cells or tissues produced by mitosis and not associated with any form 
of reproduction. 

verrucose: covered with wart-like outgrowths. 
verticillate: structures (usually branchlets) arranged in a ring or whorl around an axis. 
vesicle: a sac- or bladder-like structure, partly filled with gas, usually forming a floatation 

organ in Laminariales and Fucales. 

whorl: a ring or verticil of structures around an axis. 
wing: a thin, membranous, lateral extension along a structure (branch or receptacle). 

xanthophylls: oxygenated hydrocarbons derived from the carotenes, found in plastids as 
accessory photosynthetic pigments. 

zonate: with parallel or concentric lines of structures (or growth) on a thallus, dividing it into 
zones (e.g. Padina). 

zonation: the horizontal banding or zoning of organisms in the intertidal or subtidal regions, 
dependent on environmental and biotic factors. 

zooid: a motile reproductive cell, either a spore or gamete. 
zooidangium: the structure producing or containing zooids. 
zoosporangium: a sporangium producing zoospores. 
zoospore: a motile reproductive cell not involved in sexual reproduction, resulting from mitosis 

(a mitospore) or meiosis (a meiospore). 
zygote: the diploid cell resulting from fusion of gametes. 
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INDEX TO GENERA AND SPECIES 
Names of recognised genera and species are given in roman 

and synonyms in italics 

ACINETOSPORA 46 CLADOSTEPHUS 185 
crinita. 46 spongiosus 185 
pusifla 46 verticillatus 185 

ACROCARPIA . 360 COLPOMENIA 296 
paniculata 362 ecuticulata 298 
robusta 364 peregrina 298 

ACROTRICHIUM. 88 sinuosa. 297 
amphibolis . 89 CORYNOPHLAEA 95 

ADENOCYSTIS. 140 cristata 97 
lessonii. 141 cystophorae . 95 
u tri eulari s 141 CUTLERIA. 259 

ARTHROCLADIA 266 mu1tifida 260 
villosa 266 Cylindrocarpus rugosa . 100 

ASPEROCOCCUS . 318 CYSTOPHORA . 364 
bullosus. 320 botryocystis . 378 
eompressus 318 brownii 386 
echinatus . 322 cephalornilhos 360 
fistulosus 322 congesta 394 
turneri 320 cuspidata .. 402 

ASTERONEMA .. 27 eymodoceae . 398 
ferruginea . 27 expansa 382 

AUSTRONEREIA . 272 gracilis. 388 
australis 273 grevillei 374 

BACHELOTIA 30 harveyi 388 
antillarum 30 intermedia . 372 
fulvescens ... 30 monilifera 382 

Bactrophora .!1lum .. 120 moniliformis 370 
vermicularis . 122 paniculata . 362 

BELLOTIA 286 pectinata 376 
eriophorum . 286 platylobium . 369 

Blossevillea fallax . 432 polycystidea 380 
Carpacanlhus bijormis . 436 racemosa . 378 

lacerijolius . 438 retorta 392 
oligophyllus . 436 retroflexa 396 
racemosus . 438 siliquosa .. 394 
Iristichus 436 sonderi . 424 
vestitus .. . . 434 spartioides . 370 

CARPOGLOSSUM . 406 subfarcinata 400 
angustijolium. 404 tenuis . 390 
confluens . 406 torulosa . 384 
quercijolium. 404 uvijera 359 

CARPOMITRA . 268 xiphocarpa 374 
cabrerae 270 Cystophyllum muricatum 357 
costata . 270 onuslum. 357 
inermis. . ......... 285 CYSTOSEIRA 357 

Castagnea filum . 120 grevillei 374 
vermicularis .. 122 pectinata 376 

CAULOCYSTIS . 358 trinodis 357 
cephalornithos 360 triquetra. 356 
uvifera .. 359 tristicha . 436 

CHLANIOOPHORA .. 229 DESMARESTIA . 264 
microphylla .. 229 ligulata 264 

CHORDARIA 117 DICTYOPTERIS .. 220 
ciadosiphon . 118 aCTostichoides . 226 
dictyosiphon 118 australis 222 

Cladophora ferruginea 27 gracilis. 224 
CLAOOSIPHON 118 muelleri . 227 

chorda ria . 118 nigricans 227 
vaT. dictyosiphon . ......... 118 serrulata .. 410 

filum 120 Dictyosiphon fasciculatus 140 
nigrescens 124 DICTYOTA. 189 
mgflcans 124 alternifida 198 
vermicularis .. 122 apiculata 194 
zostericola .. 126 dichotoma 194 
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DICTYOTA (cant,) Fucus axillaris 348 
diemensis. 192 banksii 341 
fastigiala 206 brownii 386 
fenestrata . 198 caudatus, , 285 
furcellata 196,211 cephalornithos 360 
lalljolia 199 comosus. 347 
naevosa 190 conJluens 406 
naevosa 192 decipiens 422 
nigrieans 199 decurrens 421 
polyclada 211 dorycarpus ' 351 
prolifera . 190 gladiatus 344 
radicans, 190 laeerifoli us 438 
robusta. 202 linearifolius 440 

DILOPHUS 200 moniliformis 370 
angustus 202 panieulatus 362 
crinitus 206 paradoxus 430 
fasdeulatus 208 platylobium . 369 
'fastigiatus 206 potatorum 339 
foliosus. 208 quercifolius 404 
gunnianus 208 radiciformis , ' 284 
marginatus . 202 retanus. 392 
opacus 208 retroJlexus ' 396 
robustus, 202 sparl ioides ' 370 
taeniaeformis ' , 208 subfarcinatus 400 
tener, , , 204 torulosus 384 
wilsonii 208 triqueter 356 

DISCOSPORANGIUM ' 146 verruculosus 426 
mesarthrocarpum 146 vestitus ' 434 

DISTROMIUM 230 GlFFORDIA 48 
flabellatum 230 fuscata ' 54 
multifidum 232 granulosa, 54 

DURVILLAEA, 339 intermedia 54 
potatorum 339 irregularis 42 

ECKLONIA 332 mitchelliae ' . 52 
radiata, 332 ovata 54 

ECTOCARPUS 32 sandriana ' 50 
confervoides . 33 secunda 54 
crinitus ' 46 sordida. 48 
fasciculatus 34 GlRAUDIA 306 
globifer, 43 robusta. 308 
irregularis 42 sphacelarioides 306 
lebelii ' . 44 GLOSSOPHORA 199 
mitchelliae ' 52 nigricans 199 
ovalus. 54 Gonodia arabica ' 90 
paradoxus 42 orbicularis . 78 
pusillus, 46 GONONEMA. 57 
sandrianus . 50 ramosum, 58 
siliculosus 33 Gymnosorus variegatus 253 
simplex 43 Haliseris acrostichoides . 226 
sordidus , , 48 australis .. 222 

ELACHISTA 77 muelleri. , 227 
australis. , 80 pardalis ' 222 
claytoniae 78 Haloglossum compressum 318 
haydenii 92 HALOPTERIS 169 
orbicularis ' 78 brachycarpa 176 
ramosa. , 58 funicularis . 174 

ENCYOTHALIA 289 gracilescens 178 
cliftonii 289 hordeacea. 178 

Eudesme harveyana ' 116 novae-zelandiae 172 
FELDMANNIA 40 paniculata 178 

caespitula var. lebelii 44 platycena . 170 
globifera, 43 pseudospicata 176 
irregularis . 42 ramulosa 172 
lebelii 44 scoparia 172 
paradoxa 42 spicigera, 178 
simplex 43 HALOTHRIX 82 

FLABELLONEMA. 310 ephemeralis 82 
codii 310 HAPALOSPONGIDION. 74 

Fucodium gladiatum 344 capitatum, 75 
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HECATONEMA 315 PACHYDICTYON 210 
maculans . 315 /urcellatum . 211 

HOMOEOSTRICHUS. 238 paniculatum 211 
canaliculatus . 242 polycladum 211 
olsenii 243 PADINA. 216 
sinclairii . 242 elegans . 220 
spiralis . 250 fraseri . 217 

HORMOPHYSA 354 gymnospora. 217 
triquetra. 356 sanctae-crucls 219 

HORMOSIRA 341 vickersiae .. 217 
banksii . 341 PAPENFUSSIELLA. 108 

HYDROCLA THRUS 300 extensa. 110 
cancellatus . 300 lutea. 109 
clathratus . 300 PERITHALIA 285 

KUCKUCKIA 30 caudata 285 
criniger. 32 inermis. 285 
spinosa. 32 PETALONIA 291 

KUETZINGIELLA 56 fascia 292 
LEATHESIA. 100 PET~O~~~aNGiUM 294 

difformis 102 98 
intermedia . 103 rugosum. 100 

LESSONIA. 325 Philippia australis. 80 
corrugata . 325 Philippiella australis. 80 
quercifolia 416 PHLOIOCAULON 180 

Liebmannia australis. 116 foecundum 184 
harveyana 112 spectabile ...... 182 

LOBOPHORA 253 Phycocelis maculans . 315 
nigrescens 253 Phycophi/a arabica . 90 
vanegata 253 Phycopteris anfpstata .. 248 

LOBOSPIRA 214 PHYLLOSPO A . . 347 
bicuspidata 214 comosa. 347 

MACROCYSTIS 327 Phyllotrichia sonderi. 424 
angustifolia 328 PILAYELLA. 38 
pyrifera 328 antillarum . 30 

MESOGLOIOPSIS . 114 littoralis . 38 
tasmanica. 114 PLA TYTHALIA .. 402 

Myriactis arabica . 90 angustifolia 404 
cystd:.horae . 95 quercifolia 404 
hay enii . ... 92 Pocockiella variegata 253 

MYRIACTULA . 89 POLYCEREA. 124 
arabica . 90 nigrescens 124 
caespitosa 92 zostericola . 126 
filiformis 94 Portphi//ipia australis. 80 
haydenii 92 PSEUDOLITHODERMA . 73 

Myrioc/adia sciurus 106 australis. 73 
MYRIODESMA . 408 PUNCTARIA 316 

calophyllum . 416 latifolia 316 
harveyanum ... 414 RALFSIA 70 
int~nfolium .. 412 verrucosa . 70 
lati olium . . 414,416 SARGASSUM 418 
leptophyllum . 410 acanthicarpum 438 
quercifolium 416 aemulum 444 
serrulatum . 410 biforme .. ... 436 
tuberosum . 414 bracteolosum 432 

MYRIOGLOEA . 106 carpophyllum . 442 
sciurus . 106 cristatum 444 

MYRIONEMA. 61 decipiens 422 
incommodum 66 decurrens . 421 
latipilosum. 64 distichum. 444 
myriodesmae . 68 ensifolium . 446 
ramulans 66 fallax 432 
stran<'5ulans ..... 62 grande 430 

MYRI TRICHIA 303 rannianum 430 
clavaeformis 304 alitrichum 421 
filiform is 304 heteromolfthum .. 421 
repens. 304 heterrahyl um ... 434 

NEMACYSTIS . 130 laceri olium ... 438 
novae-zelandiae . 130 laevigatum . 446 

NEREIA 270 leptopodum 446 
australis. 273 linearifolium 440 
lophocladia 272 membranaceum . 430 

NOTHEIA 336 merri}ieldii 440 
anomala. 336 muriculatum 422 
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SARGASSUM (cont.) 
pachycarpum 
paradoxum 
podacanthum . 
rhyncophorum . 
scabripes 
sonderi. . .. .. 
spinuligerum . 
tasmanicum .... 
trichophvllum 
tristichu'm , .. 
undulatum, 
uviferum 
varians . 
verruculosum 
vestitum, .. 
vulgare .. 

SCABERIA. 
agardhii ..... 

Scaenophora australis 
SCORESBYELLA 

SCY10S1~HON: . 
lomentaria . 

SCYTOTHALIA . 
dorycarpa, ..... . 

SCYTOTHAMNUS 
australis 
fasciculatus .... 

SEIROCOCCUS . 
axillaris .... 

SOROCARPUS 
micromorus ... 

SPATOGLOSSUM. 
australasicum .... 

SPERMA TOCHNUS .. 
paradoxus ..... 

SPHACELARIA . 
biradiata 
borneti .... 
brachygonia .. 
bracteata .. 
carpoglossi . 
chorizocarpa 
cirrosa . 
foecunda. 
Jurcigera. 
fusca.. , 
harveyana 
hordeacea. , 
implicata . 
muelleri ' 
multiplex ..... 
novae-caledoniae .. 
novae-hollandiae . 
paniculata 
pulvinata ..... 

var. bracteata. 
pygmaea 
reinkei . 
rigidula .. . 
spuria .... . 
tribuloides . 

SPHACELLA 
ferruginea . ... 
subtilissima. . 

SPLACHNIDIUM . 
rugosum. 

442 
430 
444 
434 
421 
424 
442 
426 
426 
436 
430 
359 
426 
426 
434 
442 
353 
354 
410 
257 
257 
294 
294 
350 
351 
136 
138 
140 
348 
348 

36 
.36 
235 
235 
132 
132 
150 
162 
154 
160 
156 
154 
158 
164 
156 
166 
168 
162 
178 
152 
174 
152 
162 
158 
178 
156 
156 
156 
154 
166 
151 
160 
148 
27 

148 
142 
142 

SPOROCHNEMA 
tomentosum 

SPOROCHNUS . 
apodus. 
comosus .. , . 
cryptocephalus 
decompositus , 
gracilis, . 
harveyanus .. 
herculeus . , . 
moorei .. 
obovatus . . , 
radiciformis , 
scoparius . .... . 
sphaerocepha/us .. 
stylosus ....... . 

STICTYOSIPHON 
soriferus ...... . 

STILOPHORA .. 
australis. 
/yngbyei 
rhizodes. 

STILOPSIS ...... . 

siI~r:l~~EMA • 
fasciculatum . 

STREPSITHALIA 
aemula , 
leathesiae .. 
liagorae .... 

STRIA RIA 
attenuata .. , . . . . . 

Stypocaulon muelleri . 
Suringaria harveyana . 
SURINGARIELLA .. 

harveyana 
TAONIA .. , . 

australasica . 
TINOCLADIA 

australis .. 
Ulva turneri . 
VAUCHERIA. 

conifera ... . 
glomerata .. . 
longicaulis . 
piloboloides .. 
thuretii 
velutina ..... . 

XIPHOPHORA. . 
chondrophylla ... . 
R1adiata .... . 

ZONARIA ' .. . 
angustata .. 
canaliculata . 
crenata 
fraseri . .......... . 
l{Ymnospora 
mterrupta. 
microphylla 
nervosa. 
sinclairii. 
spiralis . 
stuposa. 
turneriana .. 

ZOSTEROCARPUS ... , .. , .. , . 
australica . 

273 
274 
276 
278 
280 
284 
280 
280 
280 
280 
282 
284 
284 
284 
284 
276 
312 
314 
128 
273 

132, 135 
128 
134 
135 
56 
57 
85 
88 
86 
85 

311 
312 
174 
112 
110 
112 
238 
238 
116 
116 
320 
449 
450 
453 
452 
452 
450 
450 
344 
345 
344 
246 
248 
242 
250 
217 
217 
252 
229 
190 
242 
250 
242 
252 

34 
34 






